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In  the  Senate  of  the  United  States, 

August  «/,  1911. 
Resolved^  That  the  report  of  the  Secretary  of  Commerce  and  Labor 
concerning  the  conditions  of  employment  prevailing  in  the  iron  and 
steel  industry  of  the  United  States,  submitted  in  compliance  with 
Senate  resolution  numbered  Two  hundred  and  thirty-seven,  SLxty- 
first  Congress,  second  session,  be  printed,  with  accompanying  illus- 
trations, as  a  public  document. 
Attest: 

Charles  G.  Bennett, 

Secretary^ 
By  Henry  H.  GiLrRY, 
M  f^^M  r^4x-y  Chief  Clerk. 
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LETTERS  OF  TRANSMITTAL 


Department  of  Commerce  and  Labor, 

Office  of  the  Secretary, 
Washington^  August  19^  1912. 
Sir:  In  partial  compliance  with  Senate  resolution  237  of  June 
23, 1910, 1  have  the  honor  to  transmit  herewith  a  report  dealing  with 
working  conditions  and  relations  of  employers  and  employees  in  the 
iron  and  steel  industry  in  the  United  States,  being  Volume  III  of 
the  Report  on  Conditions  of  Employment  in  the  Iron  and  Steel 
Industry  in  the  United  States. 

The  resolution  in  response  to  which  these  data  are  transmitted 
reads  as  follows :  ^^Resolved^  That  the  Department  of  Commerce  and 
Labor,  through  the  Bureau  of  Labor,  be,  and  is  hereby,  directed  to 
investigate  and  report  to  the  Senate  as  early  as  possible  as  to  the  con- 
ditions of  employment  prevailing  in  the  iron  and  steel  industry  of 
the  United  States,  with  the  details  concerning  the  wages  paid,  the 
hours  of  labor  per  day  and  the  number  of  days'  labor  per  week, 
and  the  number  employed." 

Respectfully,  Charles  Nagel, 

Secretary. 
Hon.  James  S.  Sherman, 

President  of  the  Senate,  Washington^  D.  0. 


Department  of  Commerce  and  Labor, 

Bureau  of  Labor, 
Washington,  August  19,  1919. 
Sir  :  I  beg  to  transmit  herewith  Volume  III  of  the  report  embody- 
ing the  results  of  the  investigation  into  the  conditions  of  employment 
prevailing  in  the  iron  and  steel  industry  in  the  United  States,  which 
was  undertaken  in  compliance  with  Senate  resolution  237  of  June  23, 
1910. 

This  section  of  the  report  deals  with  working  conditions  and  the 
relations  of  employers  and  employees.  The  general  investigation 
has  been  carried  on  under  the  immediate  direction  of  Mr.  G.  W.  W. 
Hanger,  chief  statistician  of  the  Bureau.  The  field  work  was 
carried  on  by  groups  of  special  agents  under  the  immediate  direction 
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of  Special  Agents  N.  C.  Adams,  F.  W.  Bird,  Basil  M.  Manly,  and 
W.  B.  Palmer,  respectively.  The  assembling,  the  analyzing,  and  the 
presentation  of  this  material  in  this  volume  have  been  the  work  of 
Special  Agent  Basil  M.  Manly.  In  this  work  Mr.  Manly  has  been 
assisted  by  Special  Agents  Thomas  A.  Bartley,  F.  W.  Bird,  and  B.  C. 
Washington,  jr.  Mr.  Hugh  S.  Hanna,  of  the  editorial  division  of 
the  Bureau,  gave  valuable  assistance  in  the  preparation  of  the  text. 
I  am,  very  respectfully, 

Chas.  p.  Neill, 

Commissioner. 
To  Hon.  Charles  Nagel, 

Secretary  of  Com/merce  and  Labor. 
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mTEODTTcnoir  ahd  smoiABT. 

In  the  two  preceding  Tolumes  of  this  series  a  very  detailed  statisti- 
cal presentation  of  the  wages  and  hours  of  labor  existing  in  the  iron 
and  steel  industry  in  1910  has  been  made,  accompanied  by  a  concise 
but  accurate  statement  of  the  nature  of  the  work  required  of  the 
workmen  in  the  yarious  occupations.  No  attempt  was  made  in  those 
volmnes  to  do  more  than  set  forth  the  facts  as  to  the  wages  paid  and 
the  customary  working  time  in  the  industry. 

SCOPE  JJH)  UETEOD. 

The  purpose  of  the  present  volume  is  twofold.  First,  to  set  forth 
the  facts  with  regard  to  the  most  important  phases  of  the  working 
conditions  in  the  industry,  with  the  exception  of  the  occurrence  and 
prevention  of  industrial  accidents,  which  is  reserved  for  separate  treat- 
ment in  Volume  lY;  second,  the  attempt  is  made  with  respect  to  those 
conditions  which  seem  particularly  undesirable  to  show  what  has 
been  done  and  what  reasonably  may  be  done  to  improve  them.  In 
the  discussion  of  the  12-hour  day,  for  example,  the  results  of  the  most 
important  experiments  with  the  8-hour  system  are  set  forth,  and  in 
addition  certain  facts  are  presented  to  show  the  probable  cost  of  the 
substitution  of  three  shifts  of  8  hours  each  for  the  existing  two  shifts 
of  12  hours. 

In  the  collection  of  the  material  on  which  this  report  is  based  more 
than  100  plants  in  different  parts  of  the  country  were  visited  by 
agents  of  the  Bureau.  In  a  number  of  these  plants  the  agents  spent 
two  or  more  weeks  inside  the  mills,  to  which  they  were  given  access 
at  all  hours  of  the  day  and  night.  This  time  was  spent  largely  in  a 
careful  study  of  the  physical  conditions  connected  with  the  work, 
much  valuable  and  exact  data,  such  as  the  records  of  the  tempera- 
tures to  which  workmen  are  exposed,  being  collected  in  this  manner. 
In  addition  a  large  amount  of  statistical  information  was  secured  by 
the  agents  from  the  records  of  the  companies,  which  forms  the  basis 
of  several  of  the  chapters.  It  is  proper  to  state  that  with  few  excep- 
tions the  agents  of  the  Bureau  were  given  full  opportunity  to  make 
a  thorough  investigation,  and  such  information  as  was  requested  was 
supplied  promptly. 

The  investigation  did  not  attempt  to  cover  the  housing  and  living 
conditions  of  the  iron  and  steel  workers,  except  in  so  far  as  these  con- 
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diticHEJj^^ere  directly  under  the  ccmtrol  of  the  steel  company  through 

th^.'/^whership  of  the  houses  and  stores  or  of  the  water,  light,  and 

other'public-service  companies.    The  general  living  conditions  in  the 

'•principal  "  steel  towns'*  were  exhaustively  studied  by  the  Immigra- 

••tito  Commission  in  1908.    Such  conditions  change  very  slowly,  and  a 

f/;second  investigation  of  them,  even  as  late  as  1912,  would  undoubt- 

•  edly  have  found  the  housing  and  living  conditions  practically  the 

same  as  in  1908. 

UNDBHLTOr 6  CAUSBS  OF  BXISTOTG  WORKDIG  COinOITIOirS. 

The  iron  and  steel  industry  is  characterized  by  three  features 
which,  either  singly  or  in  combination,  are  largely 'responsible  for 
the  existing  working  conditions.  In  the  first  place,  the  industry  is 
concerned  with  the  manufacture  and  handling  of  large  masses  of 
molten  or  highly  heated  metal  involving  the  continuous  day  and 
night  operation  of  the  producing  departments  and  the  exposure  of 
many  of  the  workmen  to  high  temperatures  and  very  hazardous  con- 
ditions. Second,  the  industry  is  organized  in  very  large  units  as 
regards  both  the  ownership  and  the  size  of  the  manufacturing  plants. 
Third,  the  majority  of  the  labor  force  consists  of  relatively  unskilled 
laborers,  recruited  from  the  ranks  of  the  recent  immigrants,  who  are 
generally  accustomed  only  to  rural  conditions  and  farm  work,  and  a 
large  proportion  of  whom  neither  speak  nor  understand  the  language 
of  the  foremen  and  skilled  workmen  responsible  for  their  direction 
and  supervision. 

The  relation  of  these  fundamental  characteristics  of  the  industry 
to  the  various  working  conditions  will  be  developed  in  the  course  of 
the  discussion,  but  it  can  not  be  too  strcHigly  emphasized  that  they 
must  be  kept  cleariy  in  mind  in  examining  any  phase  of  the  industry. 

THB  INDUSTRY  AND  ITS  WORKMBN.^ 

The  iron  and  steel  industry,  as  treated  in  the  present  report,  in- 
cludes only  the  blast  furnaces,  steel  works,  and  rolling  mills,  together 
with  their  auxiliary  departments.  As  such  it  has  a  capitalization  of 
more  than  a  billion  and  a  half  dollars  and  employs  in  the  neighbor- 
hood of  300,000  men.  The  majority  of  this  capital  and  the  large 
number  of  these  workmen  are  under  the  control  of  a  very  few  corpo- 
rations of  great  size.  More  than  99  per  cent  of  the  iron  and  steel 
products  were  manufactured  in,  and  practically  an  equal  proportion 
of  the  workmen  are  employed  by,  establishments  owned  by  corpora- 
tions. The  ultimate  employers  of  these  300,000  workmen  are,  there- 
fore, the  stockholders  in  these  corporations.  These  stockholders  are 
many  thousand  in  number  and,  scattered  as  they  are  throughout  the 

>  For  detailed  data  and  dlscnaaioii  see  Chapters  I,  III,  and  IV. 
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United  states  and  Europe,  they  exercise  little  control  over  the  corpo- 
rations which  they  own,  and  manifest  scarcely  any  feeling  of  respon- 
sibility for  the  conditions  under  which  their  employees  work.  The 
men  in  direct  control  of  these  corporations  are  the  presidents  and 
managers,  whose  success  is  gauged  almost  entirely  by  the  condition 
of  the  balance  sheet  and  the  regularity  of  the  dividends.  Their 
immediate  self-interest  and  natural  inclination,  therefore,  lie  in  the 
establishment  and  maintenance  of  only  those  working  conditions  from 
which  a  sure  and  immediate  profit  can  be  foreseen. 

The  workmen,  furthermore,  have  Ho  effective  means  of  determining 
the  conditions  under  which  they  work  or  even  of  calling  attention 
to  the  features  which  they  consider  unjust.  Apart  from  the  fact 
that  a  very  large  number  of  the  workmen  can  not  make  themselves 
understood  either  by  their  superior  officers  or  by  many  of  their 
fellow  workmen,  they  are  almost  entirely  without  organization, 
through  which  alone  demands  and  protests  can  be  made  effective. 
The  Amalgamated  Association  of  Iron,  Steel,  and  Tin  Workers,  it 
is  true,  still  exists,  but  it  has  been  so  weakened  by  its  contests,  first 
with  the  Carnegie  Steel  Company  and  later  with  the  United  States 
Steel  Corporation,  that  it  possesses  little  strength,  except  in  a  very 
narrow  field.  The  membership  of  the  association  is  drawn  almost 
entirely  from  among  the  skilled  workmen  in  the  puddling  mills, 
the  small  rolling  mills,  and  the  independent  sheet  and  tin  mills. 
The  large  steel  mills,  therefore,  are  practically  unrepresented  in  its 
membership.  There  is  Qt  present  no  open  organization  of  iron  or 
steel  workers  in  any  of  the  subsidiary  companies  of  the  Steel  Cor- 
poration, and  in  only  two  of  the  large  "  independent "  companies  does 
such  organization  exist. 

With  such  a  preliminary  understanding  of  the  character  of  the 
industry  and  its  workmen  and  of  the  existing  relations  between 
the  employers  and  employees,  it  is  possible  to  present  a  brief  r6sum6 
of  the  principal  features  of  the  working  conditions. 

FLANS  FOR  THE  ELIMINATION  OF  THE  7-DAY  WEEK  AND  12-HOIJR 

DAY. 

BESXTLTS  AND  COSTS.^ 

In  Volume  I  of  this  report  stress  was  laid  upon  the  existence  of 
a  schedule  of  unusually  long  working  hours  in  the  iron  and  steel 
industry  as  compared  with  other  lines  of  work.  It  was  shown  that 
in  May,  1910,  the  normal  working  day  for  the  majority  of  the  steel 
workers  was  12  hours  long,  with  a  periodic  change  from  day  to  night 
shift,  and  that  a  very  large  proportion  of  the  entire  force  (29.3  per 
cent)  regularly  worked  7  days  per  week,  and  were  required  to  be 

>  For  detailed  data  and  discnssioii  see  Chapter  V. 
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oa  duty  continuously  for  from  18  to  24  hours  when  the  shifts  were 
changed  from  day  to  night  work.  The  undesirable  effects  of  such 
a  schedule  of  working  hours  upon  the  individual  workmen  and  indi- 
rectly upon  the  community  at  large  were  also  pointed  out  in  that 
volume. 

Since  the  publication  of  Volume  I  a  number  of  the  steel  compa- 
nies, notably  the  United  States  Steel  Corporation,  have  put  into 
effect  various  plans  by  which  none  of  their  employees  is  required  or 
permitted  to  work  more  than  6  days  per  week.  Between  40  and 
50  per  cent  of  the  employees  formerly  working  7  days  per  week 
have  been  affected  by  these  arrangements  for  6-day  work,  but  this 
still  (August,  1912)  leaves  more  than  15  per  cent  of  the  employees 
in  the  industry  as  a  whole  and  more  than  50  per  cent  of  the  blast- 
furnace workmen  on  a  regular  schedule  of  7  days  a  week,  with 
a  long  turn  of  18  or  24  hours  at  the  change  of  shift.  Furthermore, 
the  proportion  of  men  working  12  hours  a  day  has  been  practically 
unchanged. 

It  is  the  general  opinion  of  the  workmen  that  these  arrangements 
for  six  days  of  work  per  week  have  not  secured  to  them  any  advan- 
tages commensurate  with  the  loss  of  one  day's  pay  each  week.  The 
day  of  enforced  rest  *  does  not  ordinarily  give  them  a  holiday  either 
on  Sunday  or  on  any  other  day  on  which  their  fellow  workmen  are 
also  at  leisure.  On  any  day  except  Sunday,  the  workmen  say,  there  is 
nothing  to  do;  their  friends  are  in  the  mills,  their  children  are  at 
school,  and  their  wives  are  busy  with  their  regular  household  duties. 
There  is  nothing  to  interest  them  at  home,  and  there  is  notliing  to 
do  except  to  sleep  all  day  or  go  to  the  saloons.  Finally,  most  of  the 
workmen  interviewed  stated  that  the  hardship  of  the  conditions  con- 
sisted not  so  much  in  having  a  schedule  of  seven  days  a  week,  for  a 
man  could  usually  get  a  day  off  now  and  then,  but  in  being  on  duty 
for  12  hours  a  day,  with  an  additional  hour  lost  in  going  to  and  from 
work. 

During  the  past  year,  1911-12,  definite  recommendations  have  been 
made  for  the  elimination  of  the  12-hour  day  by  two  important  bodies, 
the  stockholders'  committee  of  the  United  States  Steel  Corporation 
and  an  international  conference  under  the  auspices  of  the  Inter- 
national Association  for  Labor  Legislation.^  The  only  practicable 
substitute  for  the  existing  schedule  of  two  shifts  of  12  hours  each  is 
that  of  three  shifts  of  8  hours  each.  All  of  the  producing  depart- 
ments of  a  steel  plant  must  be  operated  day  and  night  with  no  inter- 
ruption between  the  shifts  in  order  to  secure  successful  operation. 
Such  an  arrangement  as  the  gradual  reduction  to  9  or  10  hours  per 
day  is  impossible  for  the  workmen  in  the  productive  occupations. 

^  See  detailed  discussion  of  tliese  plans  In  Chapter  V.  *  See  pp.  161-104. 
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ABYAHTAOES  OF  THE  8-E0U&  8TSTEK. 

In  addition  to  being  the  only  practical  substitute  for  the  12-hour 
system  of  working  hours,  the  8-hour  system  possesses  certain  definite 
advantages,  chief  among  which  are  the  following: 

1.  It  gives  the  workman  time  for  complete  physical  recuperation, 
companionship  with  his  family,  self-improvement,  and  leisure  even 
when  employed  7  days  a  week. 

2.  From  the  experience  of  English  blast-furnace  owners  who  have 
adopted  the  8-hour  shift  system,  and  from  the  experience  in  other 
industries,  it  will  tend  to  produce  a  much  more  efficient  force  of 
workmen. 

3.  It  affords  a  much  more  flexible  working  system  than  exists 
with  the  present  schedule  of  working  hours,  particularly  when  the 
schedule  of  working  time  is  affected  by  any  of  the  highly  complex 
systems  of  relief  men  for  the  elimination  of  7-day  work. 

4.  The  8-hour  shift  system  can  be  introduced  gradually  and  does 
not  require  a  complete  revolution  of  operation  as  did  the  plans  for 
the  elimination  of  7-day  work.  In  fact,  in  so  far  as  the  8-hour  shift 
system  has  as  yet  been  introduced  in  the  rolling  mills  it  has  come 
about  by  gradually  placing  the  most  strenuous  occupations  on  an 
8-hour  shift  system.  In  many  mills  at  the  present  time  men  are 
working  12-hour  and  8-hour  turns  side  by  side  without  any  inter- 
ference with  the  efficient  operation  of  the  mills. 

5.  It  effectually  prevents  the  existence  of  "  long  turns  "  of  24  or  18 
hours,  except  under  the  unusual  conditions  in  which  long-continued 
work  by  certain  special  men  is  necessary  for  the  preservation  of 
property  or  to  permit  interrupted  operations  to  be  resumed. 

6.  It  gives  a  workman  much  more  time  for  the  performance  of  his 
religious  duties  than  the  majority  of  the  plans  for  the  elimination 
of  7-day  work. 

COST  OF  THE  8-H0irB  DAT. 

The  principal  objection  of  the  employers  to  the  adoption  of  the 
8-hour  system  is  that  considerable  increases  in  the  hourly  rates  of 
wages  would  have  to  be  made,  resulting,  they  assert,  in  a  higher  cost 
of  production.  Some  increase  in  the  rates  of  wages  will  undoubtedly 
be  necessary.  The  workman  will  not,  and  in  fact  can  not,  accept  an 
8-hour  day  at  the  same  hourly  rate  now  paid  for  12  hours,  for  this 
would  mean  a  reduction  of  one-third  in  his  daily  earnings.  The 
average  earnings  of  the  employees  in  the  productive  occupations  of 
the  iron  and  steel  industry  are  22.3  cents  per  hour,  or  $2.68  for  12 
hours'  work.  For  8  hours'  work  per  day  at  that  rate  only  $1.78 
would  be  received,  or  12  cents  per  day  less  than  the  common  laborers 
now  average  for  a  12-hour  day. 
7447'— S.  Doc.  UO,  62-1,  vol  < 
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It  is  possible,  of  course,  that  with  the  hours  of  labor  reduced  the 
workman's  efficiency  would  increase  sufficiently  to  compensate  for  a 
very  considerable  increase  in  his  hourly  rate.  Such,  indeed,  was  the 
result  in  the  case  of  the  companies  whose  experience  with  the  8-hour 
day  is  known,  and,  as  will  be  brought  out  fully  in  Chapter  V,  some 
increase  in  efficiency  is  to  be  expected  in  all  such  cases,  even  though 
the  increased  efficiency  may  not  compensate  in  full  for  the  increased 
rates  of  wages.  As,  however,  it  is  impossible  to  foretell  with  any 
accuracy  the  influence  of  shorter  hours  on  efficiency,  the  estimates  as 
to  the  cost  of  introducing  the  8-hour  day  which  appear  in  Chapter  V 
are  made  on  the  assumption  that  efficiency  would  not  be  affected  by 
the  change. 

Two  sets  of  estimates  are  presented.  They  seek  to  determine, 
respectively : 

(1)  The  maximum  cost,  arrived  at  on  the  assumption  that  hourly 
rates  are  so  increased  that  the  daily  earnings  of  the  workman  would 
be  the  same  as  before. 

(2)  The  probable  cost,  arrived  at  on  the  assumption,  which  expe- 
rience and  interviews  with  employees  have  shown  to  be  sound,  that  a 
satisfactory  compromise  was  made  by  paying  the  workmen  for  8 
hours'  work  the  same  amount  per  day  that  they  would  receive  at  the 
present  hourly  rates  for  working  10  hours  per  day;  in  other  words, 
an  increase  of  25  per  cent  in  the  present  hourly  rates. 

The  method  of  arriving  at  these  estimates  is  shown  in  detail  in 
Chapter  V. 

XAZUnm  COST  of  change  to  8-HOXrE  DAT. 

The  estimates  show  that  the  increase  in  the  cost  of  production  of 
a  ton  of  pig  iron  would  be  only  2.6  per  cent  of  its  present  cost  if  the 
workmen  were  paid  the  same  wages  for  8  hours  that  they  now  receive 
for  12  hours  and  if  absolutely  no  variation  in  efficiency  followed  the 
change.  Similarly  the  maximum  increase  in  the  cost  per  ton  of  the 
principal  products  of  the  steel  works  and  rolling  mills  would  be  only 
6  per  cent.  The  reason  for  the  small  increase  in  the  cost  of  produc- 
tion as  ccMnpared  with  the  assumed  increase  of  50  per  cent  in  the 
hourly  rates  of  wages  lies  in  the  fact  that  labor  constitutes  only  a 
very  small  part  of  the  cost  of  production.  In  the  production  of  pig 
iron  labor  constitutes  only  6.4  per  cent  of  the  total  cost  and  for  the 
five  principal  products  of  the  steel  works  and  rolling  mills  only  17.1 
per  cent  of  the  total  cost. 

PEOBABLS  COST  OF  CHANGE  TO  8-H0irB  DAT. 

If  the  workmen  were  given  an  increase  of  25  per  cent  in  the  hourly 
rate  of  wages  at  the  time  of  the  change  to  the  S-hour  system 
instead  of  the  50  per  cent  assumed  in  the  preceding  discussion,  the 
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increase  in  the  cost  of  production  per  ton  of  pig  iron  would  be  only 
1.3  per  cent  and  in  the  cost  of  the  principal  steel  products  only  3  per 
cent,  even  if  no  change  in  the  efficiency  of  the  workmen  occurred  as 
a  result  of  the  change. 

There  is,  however,  every  reason  to  expect  that  an  increase  in  effi- 
ciency sufficient  to  at  least  offset  this  estimated  increase  in  cost 
would  follow  the  adoption  of  the  8-hour  system.  As  a  basis  for  this 
statement  there  is  not  only  the  experience  in  other  industries^  but  in 
the  iron  and  steel  industry  there  are  the  statements  of  the  British 
blast-furnace  owners  and  the  conclusive  results  of  tests  of  the  8-hour 
system  in  American  steel  plants.^  These  tests  have  shown  that  there 
is  not  only  no  increase  in  the  cost  of  production,  but  that  where 
the  success  of  the  process  can  be  readily  affected  by  the  attention  and 
physical  condition  of  the  employees  the  quality  of  the  product  has 
been  greatly  improved  as  a  result  of  the  shorter  working  hours  and 
numerous  immediate  economies  have  been  effected  which  more  than 
compensate  for  the  cost  of  the  change. 

In  considering  the  change  to  the  8-hour  system  the  question  of  labor 
supply  must  necessarily  receive  attention.  It  is  asserted  by  some 
of  the  steel  manufacturers  that  the  lack  of  an  adequate  additional 
force  to  form  the  third  shift  of  workmen,  required  by  the  change, 
renders  the  change  to  the  8-hour  system  difficult  if  not  imprac- 
ticable. Several  facts  should,  however,  be  considered  in  this  con- 
nection. In  the  first  place,  the  men  working  12  hours  at  present 
constitute  about  one-half  of  the  labor  force,  and  consequently  if  there 
were  no  increase  in  efficiency  the  additional  workmen  required  by  the 
8-hour  system  would  equal  not  more  than  one-fourth  of  the  pres- 
ent force.  Experience  has  shown,  however,  that  certain  readjust- 
ments may  be  made  in  changing  to  the  8-hour  system  by  which 
certain  marked  economies  in  the  necessary  number  of  men  may  be 
effected.^  It  would  seem  probable  on  the  basis  of  this  experience 
that  the  additional  force  required  would  not  be  more  than  one-fifth 
of  the  present  force.  Second,  the  workmen  of  the  steel  industry  are 
at  present  recruited  almost  entirely  from  the  ranks  of  the  newly 
arrived  immigrants,  the  number  of  whom  increases  or  decreases 
almost  directly  in  proportion  to  the  demand  for  labor  in  this  country. 
Third,  it  is  shown  in  another  part  of  this  volume  that  even  during  the 
prosperous  year  of  1910  the  average  workman  lost  about  7  weeks, 
or  13  per  cent  of  the  total  time,  through  the  shutting  down  of  the 
department  or  mill  in  which  he  was  employed.  Similarly,  in  the 
census  year  of  1909  the  minimum  number  of  employees  in  the  steel 
works  and  rolling  mills  was  24.2  per  cent  smaller  than  the  maximum 
number  employed  during  that  year.    The  elimination  of  this  great 

>  See  pp.  172-176,  187-192.  *  See  Chapter  V,  etpedaUjr  pp.  185,  180. 
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irregularity  of  operation  wonld  make  it  possible  to  t^im  out  the  same 
amount  of  product  with  a  smaller  force,  and  would  thus  provide 
indirectly  for  the  additional  workmen  required  for  the  change  to  the 
8-hour  system.  Finally,  the  adoption  of  the  8-hour  system  would, 
it  seems,  render  the  work  in  the  industry  more  attractive  and 
thus  induce  a  larger  number  of  workmen  to  seek  employment  The 
president  of  the  National  Tube  Co.,  in  a  letter  to  the  secretary  of  the 
American  Iron  and  Steel  Institute,  wrote  with  regard  to  blast-furnace 
conditions:  "There  has  been  a  marked  decrease  in  the  intelligence  of 
these  employees  (i.  e.,  blast-furnace  workmen)  during  the  past  12  or 
15  years,  largely,  we  believe,  because  intelligent  men  did  not  wish  to 
work  7  days  every  week,  and  therefore  sought  employment  in 
other  departments."^  Many  of  the  workmen  and  foremen  inter- 
viewed said  that  the  ablest  and  best-trained  men  in  the  steel  works 
and  rolling  mills  were  leaving  the  steel  industry  when  opportunity 
offered,  to  avoid  the  12-hour  day,  the  frequent  overtime,  and  the  great 
irregularity  of  work. 

OVERTIMS  AND  EXTRA  SUlfDAY  WORK.' 

The  adoption  of  a  more  reasonable  schedule  of  working  hours  is 
rendered  particularly  desirable  by  the  existence  in  the  iron  and  steel 
industry  of  frequent  overtime  work.  For  a  man  to  be  called  upon 
at  the  end  of  a  12-hour  day  to  take  the  place  of  an  absent  workman 
or  to  assist  in  some  repair  work  is  a  genuine  hardship.  This  is  not 
an  infrequent  occurrence,  and  the  duration  of  such  overtime  often 
extends  for  12  hours  or  more  in  addition  to  the  regular  working  day. 

A  careful  examination  of  the  amount  of  overtime  work  at  9  large 
steel  plants  with  a  total  of  38,000  employees  showed  that  during  the 
month  of  May,  1910,  practically  as  much  overtime  and  extra  Sunday 
work  was  being  done  as  at  the  Bethlehem  Steel  Works  prior  to  the 
btrike  at  that  plant  in  February,  1910,  which  was  caused  largely  by 
the  frequency  and  extent  of  the  overtime  required.*  It  was  found 
that  in  the  9  plants  investigated  29.7  per  cent  of  all  the  employees 
worked  overtime  and  that  such  overtime  work  averaged  8.4  per  cent 
of  their  regular  working  time.  On  the  basis  of  72  hours  per  full 
week  this  would  be  equivalent  to  6  hours  of  overtime  per  week.  Of 
the  men  engaged  in  mechanical  repairs  58.1  per  cent  worked  overtime 
for  an  average  of  9.9  per  cent  of  their  regular  working  time.  Most 
of  these  men  worked  either  72  or  84  hours  a  week  regularly,  and 
the  addition  of  7  or  8  hours  per  week  constituted  a  considerable 
hardship.    These  conditions  were  not  limited  in  any  sense  to  the  9 

*  HeftrlngB  before  Committee  on  InTeetigatioii  of  United  States  Steel  Corporation,  H.  R., 
p.  8872. 

s  For  detailed  data  and  discossion  see  Chapter  VT. 

•  Bee  Report  on  Strike  at  Bethlehem  Steel  Works,  Sooth  Bethlehem,  Pa.,  &  Doc.  No.  621« 
61st  Coos^  2d  SSM..  1010,  pp.  14  and  16. 
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plants  nnder  investigation,  which  were  selected  only  because  their 
records  were  in  such  condition  that  an  accurate  study  could  be  made. 
As  an  underlying  cause  of  the  existence  of  so  large  an  amount  of 
overtime  work  it  was  found  that  with  a  very  few  exceptions  no 
additional  compensation  above  the  regular  rate  is  paid  for  overtime  or 
extra  Sunday  work  to  the  employees  of  the  productive  departments 
and  that  only  5.6  per  cent  of  the  power,  mechanical,  and  yard  force 
received  a  higher  rate  for  overtime  than  for  their  regular  work. 

IRRSOULARITT  OF  £BIPL071C£NT.i 

It  might  be  expected  that  in  an  industry  where  there  was  so  much 
pressure  for  Sunday  and  overtime  work  there  would  be  constant  em- 
ployment throughout  the  year.  As  a  matter  of  fact,  however,  the 
iron  and  steel  industry  is  more  irregular  in  its  operation  and  shows 
greater  fluctuations  in  its  labor  force  during  the  course  of  the  year 
than  any  of  the  large  manufacturing  industries  whose  demand  is  not 
seasonal.  This  high  degree  of  irregularity  of  employment  was  the 
subject  of  more  frequent  complaint  on  the  part  of  the  workmen  inter- 
viewed than  any  other  condition  connected  with  the  industry.  Some 
of  the  managers  and  superintendents  also  consider  it  one  of  the 
greatest  obstacles  to  securing  a  highly  efficient  working  force. 

Both  the  overtime  work  and  the  irregularity  of  operation  are  in 
large  part  results  of  the  same  cause,  which  is  one  of  the  fundamental 
policies  in  the  present  day  management  of  the  industry.  This  policy 
consists  in  running  a  department  at  top  speed  and  under  the  heaviest 
pressure  while  there  is  an  active  demand  for  its  particular  products 
and  then  shutting  it  down  as  soon  as  the  market  becomes  weak.  Dur- 
ing these  periods  of  heavy  pressure  the  production  is  large  and  the 
immediate  costs  frequently  are  far  below  normal,  presenting  a  fine 
showing  for  the  mill  when  only  a  single  month's  cost  sheets  are  con- 
sidered. When  the  mill  is  shut  down,  however,  not  only  do  the  heavy 
fixed  charges  continue  and  the  machines  depreciate,  but  the  workmen 
lose  their  skill  and  efficiency  rapidly  and  the  working  organization 
is  frequently  injured  by  the  loss  of  the  best  workmen  who  leave  to 
seek  places  elsewhere.  Some  of  the  best  managers  assert  that  the 
losses  from  these  causes  more  than  counterbalance  the  gains  secured 
during  the  months  of  rush  work,  and  they  are  confident  that  they 
could  make  a  better  showing  in  economy  of  production  for  the  year 
as  a  whole  if  the  mills  were  operated  regularly  at  a  moderate  pace. 

The  irregularity  of  employment  constitutes  a  ground  of  com- 
plaint on  the  part  of  the  employees  not  only  because  it  considerably 
reduces  their  annual  income,  but  because  it  makes  it  impossible  for 
them  to  make  or  carry  out  any  plans  extending  at  all  into  the  future. 
An  investigation  of  the  operating  time  during  1910,  the  year  of 

^  For  detailed  data  and  dlaenvaloii  see  Chapter  VII. 
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largest  steel  production,  showed  that  approximately  60  per  cent  of 
the  employees  were  connected  with  departments  or  mills  which  were 
shut  down  for  four  or  more  weeks  during  the  year.  Almost  80 
per  cent  of  the  employees  in  the  hand  rolling  mills  were  connected 
with  mills  which  were  shut  down  for  four  or  more  weeks. 

The  greatest  irregularity  of  employment,  however,  occurs  in  the 
case  of  the  unskilled  laborers  who  are  employed  in  the  performance 
of  miscellaneous  duties  in  the  yards  and  auxiliary  departments. 
These  men  work  in  gangs,  the  size  and  number  of  which  vary  from 
day  to  day  according  to  the  amount  of  work  that  needs  to  be  done. 

The  effect  of  the  irregularity  of  employment  in  the  industry  as  a 
whole  will  be  best  understood  when  it  is  noted  that  instead  of  calcu- 
lating the  annual  earnings  of  employees  in  the  iron  and  steel  in- 
dustry on  a  basis  of  52  weeks'  employment  it  is  necessary  to  make 
allowance  for  the  fact  that  only  63  per  cent  were  employed  for  as 
long  as  44  weeks  during  the  year.  Furthermore,  the  above  state- 
ments do  not  take  into  account  any  time  lost  through  accident  or 
sickness.  The  available  statistics  show  that  considering  the  steel 
industry  as  a  whole  each  employee  had  an  expectation  of  losing 
approximately  4  days  a  year  through  accidents*  and  at  least  1^ 
weeks  through  sickness.  Taking  these  various  causes  of  unavoid- 
able lost  time  into  consideration  it  seems  probable  that  during  a 
prosperous  year  like  1910  the  average  employee  does  not  have  an 
opportunity  to  work  more  than  45  weeks  during  the  year,  and  would 
therefore  lose,  through  causes  over  which  he  could  have  no  control, 
at  least  13  per  cent  of  the  total  working  year.  The  reports  of  the 
Immigration  Ciommission  show  how  during  the  long  periods  of 
depression  in  the  steel  industry  the  families  of  steel  workers  are 
supported  by  the  work  of  the  women  and  children  in  cigar  factories 
and  other  so-called  "  complementary "  industries.  These  indus- 
tries locate  in  the  steel  towns  to  take  advantage  of  the  large  supply 
of  woman  and  child  labor  which  can  not  be  utilized  in  the  steel 
mills.  As  these  factories  are  run  with  relative  constancy,  and  are 
usually  the  only  other  industries  in  the  steel  towns  which  supply 
an  outside  market,  it  is  largely  through  their  assistance  that  the 
married  employees  are  able  to  live  through  the  long  periods  of 
depression.  The  immarried  immigrants  in  such  cases  leave  the 
country  in  large  numbers. 

OPPORTUNITIES  FOR  AHHUAL  BARNDTOS.) 

The  necessity  for  such  additions  to  the  family  income  as  have  been 
described  in  the  preceding  paragraph  will  be  understood  when  it  is 
learned  that  in  1910  44  per  cent  of  the  employees  in  departments 
and  mills  operated  more  than  6  months  during  the  year  did  not  have 

>  See  Accident*  and  Acddent  Prerentlon.  Volnme  IV  of  tlkli  report. 
•  For  detaUed  daU  and  discnftilon  lee  Chapter  VIII. 
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an  opportunity  to  earn  as  much  as  $600.  Almost  one^half  of  these 
employees,  therefore,  would  have  averaged  less  than  $12  per  week  if 
they  had  worked  every  day  their  department  was  running  during  the 
prosperous  year  of  1910.  Of  the  entire  force  in  the  producing  de- 
partments (and  this  includes  the  rollers  and  other  highly  paid  men 
of  that  class)  only  one-dixth  had  an  opportunity  to  earn  as  much  as 
$900  during  the  year.  A  very  few  workmen  (1.6  per  cent)  might 
have  earned  $1,800  or  more  during  the  year. 

In  the  blast  furnaces  it  may  be  noted  that  only  32  per  cent  of  the 
employees  could  have  earned  as  much  as  $700  per  year  if  they  had 
worked  12  hours  a  day  for  7  days  a  week  all  the  time  that  their 
furnaces  were  in  blast 

WAO£S  AND  THE  COST  OF  UVIHO.' 

During  the  past  10  years  the  wages  of  iron  and  steel  workers  have 
not  increased  at  all  proportionately  to  the  cost  of  living.  This  can 
be  most  clearly  seen  in  a  study  of  the  wages  of  unskilled  laborers, 
which  have  been  increased  more  largely  in  the  last  10  years  than  those 
of  any  other  class  of  workmen.  During  the  10  years,  1901  to  1910,  the 
retail  prices  of  food  increased  32.8  per  cent,  while  the  hourly  wages 
of  unskilled  laborers  increased  only  17.5  per  cent. 

During  the  same  period  the  wages  of  other  classes  of  workmen  in- 
creased even  less.  A  careful  study  of  the  wages  paid  in  a  number  of 
important  plants  in  1900  and  1910  shows  that  not  only  was  there  in 
1910  a  smaller  proportion  of  workmen  paid  the  higher  rates  of  wages, 
but  in  some  cases  the  pay  for  the  same  work  was  actually  less  in  1910 
than  in  1900.  Tonnage  rates  were  in  many  cases  very  greatly  re- 
duced, but  the  rate  of  production  by  1910  was  generally  sufficiently 
increased  to  give  the  employees  higher  daily  earnings  than  in  1900. 
Some  readjustment  of  wages  to  bring  the  higher  and  lower  paid 
employees  more  nearly  to  an  equitable  basis  was  perhaps  necessary, 
but  the  fact  nevertheless  remains  that  the  food-purchasing  power  of 
the  wages  of  1910  was  considerably  less  than  that  of  the  wages  paid 
in  1900. 

XARinros  OF  workmsk  of  ths  uvitbd  statbs  stbsl  corpora- 
tion, LARGE  IVDSPSMDSMT  COMPAKIES,  AND  SMALL  C01fPANI£8.> 

A  comparison  of  the  earnings  of  the  employees  of  the  United 
States  Steel  Corporation,  the  large  ""  independent  ^  companies,  and 
the  small  companies  shows  that  while  the  rates  of  wages  paid 
unskilled  laborers  and  other  relatively  low-paid  employees  are  higher 
in  the  plants  of  the  Steel  Corporation  than  in  other  plants  similarly 
located,  there  is  very  little  difference  between  the  three  groups  of 

^  For  detailed  data  and  dlacuaslon  tee  Chapter  IZ. 
*  For  detailed  data  and  dlacntalon  aee  Caiaptar  X. 
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companies  as  regards  the  earnings  of  the  other  classes  of  employees. 
In  some  of  the  departments  the  more  hi^y  skilled  employees  re- 
ceive higher  hourly  wages  in  the  plants  of  one  group  of  companies, 
while  in  other  departments  the  conditions  are  entirely  different 
Owing  largely  to  the  greater  prevalence  of  the  eight-hour  day  the 
large  "  independent ''  companies  have  a  larger  proportion  of  work- 
men earning  the  higher  rates  of  wages  (40  cents  and  over  per  hour) 
than  either  of  the  other  groups  of  companies.  However,  much  lower 
rates  of  wages  are  paid  unskilled  laborers  in  the  plants  of  the  large 
independent  companies  than  in  either  of  the  other  groups. 

The  average  hourly  earnings  of  the  unskilled  laborers  in  the  blast 
furnaces  of  the  Pittsburgh  district  were  as  follows:  Steel  Corpora- 
tion, 17.1  cents;  large  companies,  15.9  cents;  small  companies,  16.3 
cents. 

EFnCIBNCT  AND  FH7SICAL  COHDITIOlfS.i 

Practically  aU  the  labor  problems  of  the  steel  industry  are  con- 
nected either  directly  or  indirectly  with  the  efficiency  of  the  work- 
men. The  development  of  an  efficient  force  of  workmen  is  one  of 
the  principal  aims  of  every  plant  manager,  but  such  a  force  can  be 
secured  only  by  attention  to  many  factors  which  are  too  often  over- 
looked. The  relation  of  irregularity  of  employment  to  inefficiency 
has  already  been  pointed  out,  and  the  probable  lack  of  economy 
in  the  existing  schedule  of  working  hours  has  been  suggested,  but 
there  are  several  other  conditions  which  must  be  taken  into  con- 
sideration and  carefully  studied.  Chief  among  these  conditions 
are  the  physical  surroundings  of  the  men  while  at  work  and  the 
character  of  the  work  which  they  perform.  A  special  study  of 
these  physical  conditions  was  made  in  the  course  of  the  present  investi- 
gation, attention  being  directed  principally  to  the  temperatures  to 
which  the  workmen  are  subjected  in  the  performance  of  their  duties 
and  to  the  speed  and  severity  of  the  work  itself.  The  method  of 
study  was  altogether  ccnnparative,  because,  even  if  the  exact  facts 
relative  to  the  efficiency  of  men  and  machines  is  known,  their  sig- 
nificance can  not  be  appreciated  except  by  reference  either  to  condi- 
tions in  the  past  history  of  the  same  industry  or  to  conditions  existing 
at  the  same  time  in  other  comparable  indu^ries. 

As  a  result  of  this  study,  two  salient  facts  emerge:  First,  that 
every  successful  attempt  to  improve  the  physical  conditions  under 
which  the  work  of  making  steel  is  done  has  resulted  in  increased 
efficiency  of  the  workmen,  and,  second,  that  almost  without  excep- 
tion every  genuine  advance  in  the  art  of  steel  making  has  improved 
the  physical  conditions  under  which  the  men  work.    This  statement, 

>For  deUlled  data  and  discussion  see  Chapters  XII,  XIII.  and  XIV. 
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it  should  be  noted,  does  not  mean  that  every  increase  in  production 
has  bettered  the  working  conditions,  for  in  many  cases  a  great  out- 
put has  been  secured  only  by  subjecting  the  workmen  to  the  most 
exhausting  and  undesirable  conditions.  It  does  mean,  however, 
that  the  technical  advances  in  steel  production  have  been  of  such  a 
character  that  they  have  tended  to  eliminate  or  greatly  minimize  the 
most  undesirable  conditions  under  which  the  work  was  formerly 
done. 

This  result  has  not  been  at  all  a  matter  of  chance,  but  has  been 
the  result  of  the  soundest  conmiercial  motives.  In  order  to  secure 
men  to  perform  the  most  severe  and  difficult  work,  it  is  necessary  to 
pay  very  much  higher  than  the  ordinary  wages,  even  though  the 
work  does  not  require  a  high  degree  of  skill.  Furthermore,  since 
men  can  work  only  at  low  efficiency  and  for  only  a  short  time  at 
exhausting  labor  or  in  debilitating  surroundings,  it  is  necessary  to 
employ  a  very  mudi  larger  force  of  men  than  would  be  required  if 
the  work  were  lighter  or  if  it  were  done  under  conditions  which 
could  be  borne  without  exhaustion  throughout  the  whole  working 
period.  Consequently  one  of  the  most  effective  ways  to  decrease 
costs  or  to  increase  production  is  to  eliminate  from  the  work  the  ele- 
ments which  require  this  exhausting  labor  or  to  invent  machines 
which  will  perform  it.  The  efforts  of  the  metallurgist  and  engineer, 
therefore,  while  primarily  directed  to  lowering  costs  or  to  increasing 
production,  have  had  the  effect  of  improving  the  working  conditions 
under  which  the  labor  in  the  steel  industry  is  performed. 

On  the  other  hand,  it  frequently  happens  that  the  conditions  which 
most  seriously  lower  efficiency  operate  in  such  an  indirect  manner 
that  they  are  not  appreciated  by  the  practical  men  in  the  industry. 
This  was  to  a  considerable  extent  true  as  regards  the  question  of 
accidents.  As  a  commercial  proposition  few  practical  men  realized 
the  great  though  somewhat  indirect  bearing  which  the  high  accident 
rate  in  certain  branches  of  the  industry  had  on  the  efficiency  of  the 
workmen.  The  elimination  of  these  hazardous  conditions  was  ap- 
proached principally  from  the  humanitarian  standpoint  Never- 
theless, as  shown  in  Volume  IV  of  this  report,  great  advances  in 
production  have  resulted  directly  from  the  elimination  of  conditions 
which  were  productive  of  accidents.  Similarly,  in  other  directions, 
improvements  which  have  been  introduced  simply  to  relieve  the 
workmen  from  intolerable  conditions  of  heat  or  exposure  to  fumes 
and  smoke  have  been  found  to  have  the  most  direct  bearing  on  the 
productive  power  of  the  workmen. 
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COHDITIONS  PECULIAR  TO  LOCALITIES  AND  TO  PARTICULAR 

COMPANIES.' 

In  addition  to  the  conditions  previously  discussed,  all  of  which 
are  characteristic  of  the  steel  industry  as  a  whole,  there  are  certain 
features  which  merit  attention  in  spite  of  the  fact  that  they  have 
only  a  limited  application.  Such,  for  example,  are  the  infrequency 
of  pay  days  and  the  existence  of  company  stores  in  the  Southern 
district,  the  ownership  of  company  houses  in  various  localities,  and 
the  various  bonus,  profit-sharing,  and  pension  plans  which  have 
been  put  into  effect  by  certain  corporations.  On  account  of  the  char- 
acter of  these  conditions  it  is  impossible  to  simimarize  briefly  the 
discussion  of  them.  For  the  present  it  is  necessary  only  to  call  at- 
tention to  the  fact  that  they  are  discussed  in  the  last  few  chapters 
of  this  volume. 

Finally,  attention  should  be  directed  to  the  several  appendixes  at 
the  end  of  the  volume.  These  appendixes  contain  much  valuable 
material,  for  in  the  preparation  of  the  report  the  policy  was  fol- 
lowed of  relegating  all  complex  and  extended  tables  and  most  of  the 
reprints  of  documents  to  the  appendixes.  In  addition  to  material 
of  that  character,  however,  there  is  in  Appendix  F  an  excellent 
description  of  the  character  and  method  of  work  in  1895,  prepared 
by  a  superintendent  of  one  of  the  steel  mills.  This  description  should 
be  of  the  greatest  interest  to  students  of  the  historical  development 
of  the  industry. 

^  For  deUUed  data  and  discussion  see  Chapters  XV,  XVI,  and  XVII. 
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CHAPTER  I. 

EXTENT  AHD  OBOANIZATIOn  OF  THE  DTDITSTST. 

The  iron  and  steel  industry  for  the  purposes  of  the  present  report 
may  be  understood  to  embrace  only  the  blast  furnaces,  steel  works, 
and  rolling  mills,  and  the  auxiliary  departments  necessary  for  their 
operation  such  as  repair  shops,  yard  transportation,  and  laboratories. 
In  some  iron  and  steel  plants  the  manufacture  of  the  primary  rolling 
mill  products  is  carried  through  to  more  highly  finished  forms,  such 
as  nails,  spikes,  bolts,  nuts,  cold  rolled  and  drawn  products,  wire,  and 
woven-wire  products;  and  in  a  few  plants  the  structural  material  is 
fabricated  and  assembled  ready  for  erection,  or  large  machine  shops 
are  maintained  for  producing  machined  products  of  all  kinds.  None 
of  the  departments  for  the  production  of  such  articles  was  included 
in  the  present  investigation,  as  the  bulk  of  such  work  is  done  in 
establishments  which  are  specialized  for  the  products  and  purposes 
mentioned.  In  addition,  there  are  a  few  plants  which  have  large  ore 
docks,  coke  ovens,  and  various  by-product  departments,  as  well  as 
coal  and  iron  mines  operated  in  connection  with  their  blast  furnaces, 
but  none  of  these  departments  was  included. 

The  scope  of  the  investigation,  as  well  as  the  organization  of  the 
industry,  will  be  more  clearly  understood  from  the  following  sum- 
mary of  the  departments: 

Pboducinq  Depabtmsnts. 
Iron  smelting: 

Blast-famace  department. 
Steel  making  and  iron  refining: 

Bessemer  converting  department. 

Open-hearth  department 

Puddling  department 

Gmclble  department 
Steel  working  and  fabricating: 

Rolling-mill  department — 

a.  Blooming  and  slabbing  mUls. 

b.  Plate  milla 

a  Structural  and  other  shape  milli. 

d.  Bar,  merchant  and  guide  milliL 

e.  Rod  mills. 
Forge  department 
Tnbe-mill  department^ 

Lap-welding  mUls. 
Bntt-welding  mills. 

Seamless  mills.  ^ 

Foundry  department 

29 
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General  and  Repaib  Dspabtment8. 

Steam,  water,  and  gas  department 
Yard  and  transportation  department 
Electrical  department: 

a.  Electric  light  and  power. 

b.  Electrical  inspection  and  repaint 
Shop  dq)artment: 

a.  Machine  shop. 

b.  Boiler  shop. 

c.  Blacksmith  shop. 

d.  Carpenter,  paint,  and  tin  shop. 

e.  Car  and  locomotive  repair  shop. 

f.  Roll  shot\ 

g.  Mason's  shop, 
h.  Pipe  shop,  etc. 

Mechanical  repairs  department  : 

Machinists,  millwrights,  and  inspectors  (except  electrical). 
Shipping  department. 
Miscellaneous,  including  general  laboratories. 

Such  an  analysis  of  the  industry  serves  to  indicate  its  great  com- 
plexity, even  when  limited  as  in  the  present  investigation,  and  to 
make  clear  the  difficulty  of  generalizing  in  a  satisfactory  manner 
any  phase  of  the  labor  conditions  in  the  industry.  This  is  particu- 
larly true  in  view  of  the  large  proportion  of  the  employees  who  are 
not  directly  engaged  in  steel  making  or  working,  but  who  belong 
to  the  so-called  "mechanical  trades."  The  conditions  of  labor  of 
this  class  of  employees  are  to  a  large  extent  determined  by  the  com- 
petition of  other  industries  for  their  services,  and,  furthermore,  their 
duties  are  such  that  their  working  hours  are  not  directly  affected  by 
the  fact  that  the  producing  departments  operate  day  and  night 

CONSOLIDATION    OF   THE    INDUSTRY   AND  ITS   EFFECTS    ON   THE 
ElfPLOYBfENT  OF  LABOR. 

The  nature  and  extent  of  the  rapid  consolidation  of  the  iron  and 
steel  industry  within  the  past  decade  is  shown  in  the  following  tables 
taken  from  the  Preliminary  Report  on  Iron  and  Steel  for  1909, 
issued  by  the  Census  Bureau,  August  25, 1911.*  The  data  are  shown 
separately  for  the  blast  furnaces  and  for  the  steel  works  and  rolling 
mills. 

1  It  may  be  noted  that  the  census  data  for  steel  works  and  rolling  mills  are  not  quite 
comparable  with  those  of  the  present  inTestigation,  as  they  include  about  35,000  em- 
ployees in  the  sheet  and  tinplate  branch  of  the  industry. 
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NX7MBBR  OF  ESTABLISHMENTS  AND  EMPLOYEES,  AMOUNT  OF  CAPITAL,  AND 
VALUE  OP  PRODUCTS  OP  BLAST  FURNACES  AND  OF  STEEL  WORKS  AND  ROLL- 
ING BOLLS,  1899,  1904,  AND  1909. 

[Compiled  from  Preliminary  Report  on  Iron  and  Steel  for  1900,  issued  by  the  Census 

Bureau,  August  25,  1911.] 


BLAST  FUBNACBS. 

Number  or  amount. 

Per  cent  of  increase. 

Items. 

1899 

1904 

1909 

1899  to 
1909 

1899  to 
1904 

1904  to 
1909 

Number  of  establjshments 

224 

41,121 

1,763 

39,358 

8143,339,000 

$206,823,000 

191 

37,414 

2,236 

35,178 

8236,401,000 

8231,889,000 

206 

43,013 

4,584 

38,429 

$487,581,000 

$391,429,000 

«7.1 
4.6 
160.0 
»2.4 
24a2 
89.3 

114.7 
19.0 
26.8 

»10.6 
64.9 

•  IZl 

8.9 

Number  of  employees 

15.0 

Salaried  emptoyees 

105.0 

.  Wage  earnera  (average  number) 

9.2 
106.3 

Value  of  products 

68.8 

STEEL  WORKS  AND  BOLUNG  BOLLS. 


Number  of  establishments 

Number  of  employees 

Salaried  employees 

Wage  earners  (averafle  number) 

Cwital 

Value  of  products 


445 

190,703 
7,454 

183,249 
$430,232,000 
$507,213,000 


415 

221,892 

14,330 

207,562 

$700,182,000 

$673,966,000 


446 
260,128 
20,639 
239,484 
$1,004,735,000 
$985,723,000 


0.3 
36.4 

176.9 
8a7 

133.5 
65.1 


«6.7 
16.4 
92.2 
IS.  3 
62.7 
12.9 


7.5 
17.2 
44.0 
15.4 
43.5 
46.3 


1  Decrease. 

A  number  of  striking  facts  of  the  greatest  significance  in  connec- 
tion with  the  labor  situation  in  the  industry  are  revealed  by  these 
tables. 

First.  The  remarkable  expansion  of  the  industry  in  recent  years 
has  not  brought  with  it  commensurate  increases  in  the  opportunities 
for  employment,  for  the  increase  in  the  number  of  employees  during 
the  past  decade  has  been  very  much  less  than  the  increase  of  capital 
or  of  the  value  of  the  products.  This  is  particularly  true  of  the 
blast  furnaces.  In  this  branch  of  the  industry  during  the  decade 
1899  to  1909  the  number  of  wage  earners  slightly  decreased,  while 
the  capitalization  tripled  and  the  value  of  the  products  very  nearly 
doubled.  In  1899  the  value  of  the  products  of  the  blast  furnaces  per 
wage  earner  was  $5,255 ;  by  1909  it  had  increased  to  $10,186  per  wage 
earner.  In  the  steel  works  and  rolling  mills  very  much  the  same 
situation,  though  in  a  less  marked  degree,  is  found.  In  this  branch 
the  number  of  wage  earners  increased  during  this  period  only  30.7 
per  cent,  while  the  capital  more  than  doubled,  and  the  value  of  the 
products  increased  65.1  per  cent.  The  value  of  the  products  of  steel 
works  and  rolling  mills  per  wage  earner  increased  from  $3,259  in 
1899  to  $4,116  in  1909. 

The  very  slight  increase  in  the  labor  force  in  the  past  decade  is 
the  direct  result  of  the  great  increase  in  the  amount  of  capital. 
During  the  past  10  years  the  displacement  of  workmen  by  new 
mechanical  methods,  requiring  the  expenditure  of  vast  amounts  of 
capital,  has  been  one  of  the  most  important  features  of  the  industry. 
This  development  has  taken  place  most  strikingly  in  the  larger 
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establishments.  In  one  of  the  largest  steel  plants  in  the  country, 
considering  only  the  departments  operated  in  both  1900  and  1910, 
the  number  of  employees  actually  decreased  from  2,832  in  1900 
to  2,682  in  1910,  or  5  per  cent,  while  the  average  daily  production 
increased  50  per  cent.  So  far  as  direct  opportunity  for  employ- 
ment is  concerned,  therefore,  the  growth  and  expansion  of  the  iron 
and  steel  industry  during  the  last  decade  has  been  of  little  signifi- 
cance to  workmen.  From  1899  to  1909  the  worlcman's  opportunities 
for  employment  in  the  combined  blast  furnace,  steel  works,  and 
rolling  mills  increased  only  25  per  cent,  while  the  opportunities  for 
the  investment  of  capital  increased  160  per  cent. 

Second.  Along  with  the  increase  of  the  amoimt  of  capital  has  gone 
the  aggregation  of  the  business  into  larger  and  larger  xmits.  This 
movement  has  been  in  two  directions:  First,  increase  in  the  size  of 
plants;  and,  second,  consolidation  of  the  industry  in  the  hands  of 
large  corporations. 

It  will  be  seen  from  the  figures  presented  above  that  in  the  case  of 
blast  furnaces  the  average  amount  of  capital  invested  per  establish- 
ment has  increased  from  approximately  $1540,000  in  1899  to  $1,230,000 
in  1904,  and  to  $2,340,000  in  1909,  an  increase  of  over  265  per  cent 
in  the  period  1899  to  1909.  This  is  due  not  only  to  an  increase  of 
240.2  per  cent  in  the  total  amount  of  capital  invested  in  blast  fur- 
naces, but  to  an  actual  decrease  of  7.1  per  cent  in  the  number  of 
establishments. 

Similarly  in  the  case  of  steel  works  and  rolling  mills  the  average 
amoimt  of  capital  invested  per  establishment  has  increased  from 
approximately  $970,000  in  1899  to  $1,690,000  in  1904  and  to  $2,250,000 
in  1909,  an  increase  of  132  per  cent  in  the  period  1899  to  1909.^ 

This  increase  in  capitalization  largely  represents  real  investment 
and  not  simply  nominal  capitalization  of  earning  power.  It  will 
be  noted  that  the  increase  during  the  era  of  consolidation  repre- 
sented by  the  period  from  1899  to  1904  is  very  little  greater  than 
during  the  latter  part  of  the  decade  during  which  there  have  been 
no  important  new  consolidations  or  organizations  of  new  companies. 
The  report  of  the  Bureau  of  Corporations  on  the  Steel  Industry, 
published  in  1911,  has  shown  that  the  physical  plants  of  the  steel 
companies  (that  is,  the  blast  furnaces,  steel  works,  and  rolling  mills) 
have  been  capitalized  at  very  nearly  the  tangible  value  of  the 
property. 

Along  with  this  increase  in  the  size  of  the  plants  has  gone  the 
well-known  consolidation  of  the  industry  of  which  the  chief  feature 
was  the  organization  of  the  United  States  Steel  Corporation  in  1901. 

^The  Abstract  ef  Statistics  of  Manufactures  of  the  United  States  (Bulletin  of  th« 
Bureau  of  the  Census),  1910,  p.  27,  shows  that  of  the  blast  furnace  plants  41.8  per  cent 
produced  pig  iron  to  the  value  of  $1,000,000  and  oyer  in  1909,  as  compared  with  26.8 
per  cent  in  1904.  Similarly,  41.7  per  cent  of  the  steel  works  and  rolling  mills  in  1909 
produced  sooda  valued  at  $1,000,000  and  over,  as  compared  with  81.6  per  cent  in  1904. 
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This  corporation  to-day  controls  approximately  one-half  of  the  total 
production  of  the  industry,  although  the  proportion  varies  widely 
in  the  various  branches.  A  very  large  part  of  the  remainder  of  the 
production  is  in  the  hands  of  a  small  number  of  large  consolida- 
tions, chief  among  which  may  be  mentioned  the  Republic  Iron  and 
Steel  Co.,  the  Cambria  Steel  Co.,  The  Pennsylvania  Steel  Co.,  the 
Jones  &  liaughlin  Steel  Co.,  the  Bethlehem  Steel  Corporation,  the 
Lackawanna  Steel  Co.,  the  Beading  Iron  Co.,  the  Youngstown  Sheet 
and  Tube  Co.,  and  the  Colorado  Fuel  and  Iron  Co.  These  companies 
together  produce  about  (me-fourth  of  the  total  output  of  the  in- 
dustry. Nearly  three- fourths  of  the  entire  industry,  therefore,  is  in 
the  c<mtrol  of  large  organizations  of  capital.  This  factor  of  con- 
solidation is  of  the  greatest  significance  in  determining  the  conditions 
of  labor  in  the  industry.^ 

iNcsBASss  nr  productioh  and  chano£S  nr  chabactsr  of 

PRODUCTS. 

The  detailed  statistics  which  have  been  collected  year  by  year  by 
the  American  Iron  and  Steel  Association'  make  it  possible  to  trace 
the  growth  and  the  gradual,  but  complete,  transformation  in  the 
character  of  the  products  in  a  way  that  is  possible  in  few  industries. 

As  regards  growth,  every  decade,  except  one,  since  1860  has  seen 
the  average  annual  production  of  pig  iron  practically  doubled. 
The  blast  furnaces  of  the  United  States  in  1910  produced  more  than 
25  times  as  much  pig  iron  as  the  average  annual  production  from 
1860  to  1869,  and  the  steel  works  produced  1,600  times  as  much  steel. 
For  convenience,  the  increase  in  the  production  of  iron  and  steel 
decade  by  decade  is  shown  in  the  table  which  foUows.  It  should  be 
remembered,  of  course,  that  all  steel  products  are  derived  originally 
from  pig  iron,  except  for  a  very  small  quantity  produced  directly 
from  the  ore. 

INCREASE  IN  PRODUCTION  OF  PIQ  IRON  AND  STEEL,  BY  DECADES,  1860  TO  1000. 
[Compiled  from  Annual  Statistical  Reports  of  American  Iron  and  Steel  Association.] 


Dsoades. 

AvecEse  annual  pro- 
duction durinc  each 
deoade  (tons^  2,340 
pounds). 

Per  cent  of  Increaae  OTer 
preceding  decade. 

Pig  iron. 

SteeL 

Pig  Iron. 

Steel. 

1000  to  1800 

1,063,801 
3;  188;  706 
6,168,068 
0,363,823 
10,780,701 

16,808 

886,248 

2,160.643 

6,066,711 

17,176.608 

1870  to  1870 

106 
136 
82 
112 

"•S? 

18ntol880 

18B0tol8D0 

176 

1000  to  1000 

188 

^The  Abstract  of  Statistics  of  Manufactures  of  the  United  States  (Bulletin  of  the 
Bureau  of  the  Census),  1910,  p.  24,  shows  that,  in  1909,  hi  terms  of  value.  98.7  per  cent 
of  the  blast  furnace  products  and  99.5  per  cent  of  the  steel  works  and  rolling  mills  prod- 
ucts were  produced  in  establishments  owned  by  corporations. 

7447'— S.  Doc  110,  62-1,  vol  8 8 
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It  will  be  seen  from  this  table  that  in  every  decade,  except  1890  to 
1899,  the  anntial  production  of  pig  iron  was  more  than  double  that 
of  the  preceding  decade,  while  in  1890  to  1899  the  rate  of  increase 
was  but  little  less.  The  rate  of  increase  in  the  production  of  steel 
has  been  even  more  phenomenal  and  has  likewise  been  a  steady  growth 
determined  by  the  general  industrial  demands  of  the  country  and 
the  improvement  of  the  methods  of  production.  Prior  to  1870  the 
quantity  of  steel  produced  in  the  United  States  was  an  almost  negli- 
gible fraction  of  the  total  pig  iron  production.  Beginning  with  1870, 
however,  this  branch  of  the  industry  has  grown  so  rapidly  that  in 
1910  the  production  of  steel  was  only  5  per  cent  less  than  the  enormous 
pig  iron  production  of  27,000,000  tons.  This  phenomenal  growth  has 
been  due  to  the  invention  and  development  of  the  Bessemer  and  open- 
hearth  methods  of  produciiig  steel  cheaply  and  in  large  units.  The 
effect  of  the  introduction  of  these  new  methods  on  the  character  of 
the  industry  is  brought  out  in  the  following  table,  which  shows  in 
detail  the  average  annual  output  of  the  principal  products  of  the  in- 
dustry in  each  five  years  from  1860  to  1899  and  the  annual  output 
year  by  year  since  1900. 

TONS  OF  IRON  AND  STEEL  PRODUCED,  1860  TO  1010,  BY  KIND  OF  PRODUCT. 

[Compiled  Oram  Annual  Statistical  Reports  of  American  Iron  and  Steel  Association.    The  nombers  given 

are  tons  of  2,240  pounds.] 


Pig  iron. 

steel. 

Yeara 

Bessemer. 

Open-hearth. 

Crucible. 

MisoeUane- 
ons. 

Total  steel 
production. 

1860  to  18641 

807.603 
1,296,908 

2,176.980 
2, 200, 471 
4,259.220 
6,047,677 
8,084.203 
10, 623, 360 
13,  789,  342 
15,878,364 
17.,'?21,307 
is,n«t0.252 

lf^4<..t7,033 
22.  r)92, 380 
25.307.101 
25,781.361 
15.936,018 
25.795,471 
27,303.566 

•  86,747 
80,080 
60,177 
70,218 
68,767 
77,855 
100,562 
08.513 
112,772 
102.484 
88,301 
102,233 
127.513 
131,234 
63,631 
107,355 
122,308 

si 
(') 
8,724 
4,506 
3,655 
3,942 
3,008 
4,862 
6,471 
8,386 
0,804 
0,100 
8,963 
14.380 
14,075 
6,132 
22,047 
55,335 

•0,724 

•21,881 

140,514 

631,071 

1.650,350 

2,779,733 

4,308,183 

7,625,230 

10,188,320 

13,473,506 

14.047,260 

14  534  078 

1866tol860» 

lf»0  to  18741 

1S76  to  18701 

1880  to  18841 

1885  to  18801 

18B0  to  18041 

1805  to  18001 

1000 

<6,994 
101.731 
557. 732 
1,363,214 
2, 4.^,  204 
3,578,344 
5.699.944 
6,684,770 
8.713,302 
9,138.363 
8., ^192.829 
7.859,140 
10.941.375 
12,275.830 
11.667,549 
6.116,766 
9.330,783 
9,412,772 

•803 

8,036 

26,426 

122,463 

272,666 

657,140 

1,844,482 

3,308.136 

4,656.300 

5,687,720 

5,820,011 

5, 908, 166 

8,971,376 

10,980,418 

11., 540, 786 

7.836,720 

14,403,036 

16,504,600 

1001 

1002 

1003 

1004 

13',850;887 
20,023,047 
23.308,136 
23  362  504 

1005 

1006 

1007 

1008 

14,023,247 
23,055.021 
26,004,010 

1000 

1010 

1  Average  annual  production. 

•  Not  reported. 

•  Average  for  3  years,  1860, 1863,  and  1864.    No  reports  for  1861  and  1862. 

<  Average  for  3  years,  1867  to  1860  only;  Bessemer  steel  was  first  produced  commercially  in  this  country 
tn  1867. 

•  Year  1860  only;  open-hearth  steel  was  first  produced  commercially  in  this  coimtry  late  In  1868. 

•  Includes  miscellaneous  steel. 

T  Included  under  crucible  steel. 

•  Average  annual  production  for  5  years. 
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TONS  OP  IRON  AND  STEEL  PRODUCED,  1880  TO  1910,  BY  KIND  OP  PRODUCT— Con c'd. 


Finished 
rolled 
iron 

(puddled 
iron). 

Finished  rolled  products  of  iron  and  steel. 

Years. 

Iron  and 
steel  rails. 

Plates  and 
sheets,  ex- 
cept nail 
plate. 

Wire  rods. 

Structural 

shapes,  not 

including 

plates. 

Bars,  hoops, 
nail  plate, 

and  all 
other  forms. 

Total. 

1860  to  18641 

(») 

936, 778 
1,449,724 
1.462,251 
2,102,965 
1,622,533 

1 

1.760,084 
2,059,990 
2,186,557 
2,200,086 
1,238,449 
1,709,431 
1,740,156 

1 

1865  to  1869  1 

419,550 
717,004 
791,573 
1,339,335 
1,528,612 
1,380,511 
1,665,996 
2,385,682 
2,874,639 
2,947,933 
2,902,477 
2,284,711 
3,375,929 
3,977,887 
3,633,654 
1,921,015 
3,023,845 
3,636,(^1 

1 

1870  to  1874  » 

......   ... 

1875  to  18791 

1880  to  1884  I 

1885tol889> 

1890  to  18941 

1895  to  1899  I 

1900 

•643.226 
719. 523 
1,303,26.5 
1,794,528 
2,254,425 
2,665,409 
2,599,665 
2,421,398 
3,532,230 
4. 182, 156 
4,248.832 
2,049.693 
4.234,346 
4,9.55,484 

*  321, 810 

666.442 

898.787 

846.291 

1,365,934 

1,574.293 

1,503,455 

1,699,028 

1,808,688 

1,871.614 

2,017,5.83 

1,816,949 

2,335,685 

2,241,830 

629,971 

815,161 

1,013,150 

1,300.326 

1,095,813 
949.146 
1,660,519 
2,118.772 
1,940,352 
1,083,181 
2,275,562 
2,266,890 

« 3, 161, 768 
8  2,773,034 
3,004,968 
3,645,781 
4,841,179 
5,466,165 
5,016.287 
4.659,098 
6,462,649 

7,m,m 

8,024,401 
4,357,355 

7, 775, 252 
8,521,044 

«  6, 029, 994 
6,439,510 
7.502,987 
9,487,443 
12,349,327 
13,944,116 

1901 

1902 

1903 

13,207,697 
12,013,381 
16,840,015 
19, 588. 468 

1904 

1905 

1906 

1907 

19,804,822 
11.828,193 

1908 

1909 

19,644,690 

1910 

21,621.279 

1  Average  annual  produotlcm. 

•  Not  reported. 

*  Ayerage  for  3  years  only. 
«  Average  for  2  years  only. 


•Included  with  bars,  hoops,  etc. 

*  Including  structural  shapes;  average  for  3  years  only. 

'Not  reported  separately. 

■Including  structural  shapes. 


From  1860  to  1864.  although  the  pig-iron  production  averaged 
807,603  tons  per  year,  the  average  steel  production  was  only  9,724  tons, 
The  greater  part  of  the  remainder  of  the  pig  iron  was  utilized  in 
castings  and  in  the  manufacture  of  wrought  iron.  The  crucible  proc- 
ess of  steel  making  had  only  a  few  years  before  been  successfully 
introduced  into  the  United  States,  and  the  greater  part  of  the  steel 
was  made  by  the  extremely  slow  and  costly  "  cementation  process." 
Before  1865,  however,  two  inventions  had  been  made  that  revolution- 
ized this  and  all  other  modern  industries.  In  1856  Sir  Henry  Besse- 
mer, in  England,  and  William  Kelly,  in  the  United  States,  almost 
simultaneously  worked  out  the  method  of  making  steel  by  tlie  simple 
and  cheap  method  of  burning  out  its  carbon  and  silicon  by  blowing 
air  through  a  bath  of  molten  iron.  The  first  Bessemer  steel  produced 
in  an  American  steel  plant  was  made  experimentally  in  1864,  but 
none  was  produced  on  a  commercial  scale  until  1867.*  In  1864  Sir 
William  Siemens  and  the  Martin  brothers  introduced  in  France  the 
open-hearth  process,  utilizing  the  previous  invention  of  the  Siemens 
regenerative  furnace  for  the  maintenance  of  high  temperatures. 
Before  the  end  of  the  next  five  years — 1865  to  1869 — steel  had  been 
produced  commercially  in  the  United  States  by  both  these  processes, 
and  the  new  era  of  steel  had  begun.    The  crucible  process  also  was 

^  History  of  the  Manufacture  of  Iron  in  All  Ages,  by  James  M.  Swank,  Philadelphia, 
2d.  BkL,  1892,  pp.  409.  413,  and  41&. 
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much  more  widely  used  during  this  time.  Nevertheless,  72  per  cent 
of  the  entire  pig-iron  production  was  puddled  and  rolled  into  fin- 
ished wrought  iron.  The  puddling  process  required  a  very  large 
amount  of  fuel  and  highly  skilled  labor,  and  there  was  consequently 
great  reason  for  every  effort  to  be  made  to  introduce  the  more  eco- 
nomical Bessemer  process.  However,  in  addition  to  great  practical 
difficulties  connected  with  the  process,  there  was  much  prejudice 
against  the  new  steel  products,  so  that  the  production  of  Bessemer 
titeel  from  1870  to  1874  remained  less  than  one- fourteenth  as  great  as 
the  annual  output  of  puddled  iron.  From  1875  to  1879  Bessemer 
steel  became  firmly  established,  and  its  average  annual  production  was 
more  than  five  times  as  great  as  during  the  preceding  five  years.  In 
1877  a  discovery  was  made  which  entirely  changed  the  status  of  the 
open-hearth  process.  Up  to  this  time  the  Bessemer  process  had  pos- 
sessed a  tremendous  advantage,  in  that  practically  the  same  grade 
of  steel  could  be  produced  as  in  the  open-hearth  furnace  and  at  a 
very  much  lower  cost.  Both  processes  had  one  very  great  disadvan- 
tage, however,  in  that  only  selected  iron  containing  very  little  phos- 
phorus could  be  utilized.  In  1877  Sidney  Gilchrist  Thomas  patented 
in  Englayid  a  method  by  which  phosphorus  in  considerable  quan- 
tities could  be  eliminated  by  the  use  of  a  slag  very  rich  in  lime. 
These  patent  rights  in  United  States  territory  were  purchased  in 
1879  by  the  Bessemer  Steel  Company  Limited.*  In  Europe  this  idea 
was  applied  to  the  Bessemer  converter,  and  is  still  used  to  a  great 
extent  (Thomas  basic  converter  process),  but  in  the  United  States  it 
was  found  more  desirable  to  apply  the  same  idea  to  the  open-hearth 
process.  The  development  of  the  basic  open-hearth  process  has, 
however,  been  very  slow  until  recent  years,  because  of  the  abundance 
of  low-phosphorus  iron  available  and  the  relatively  high  cost  of 
operation. 

During  the  years  1880  to  1884  the  production  of  puddled  iron 
reached  practically  its  highest  point  and  has  slightly  declined  since 
that  time.  During  the  five  years  1885  to  1889  the  production  of 
Bessemer  steel  for  the  first  time  exceeded  that  of  puddled  iron,  the 
average  annual  production  of  Bessemer  steel  during  the  five  years 
being  2,433,204  tons  and  of  puddled  iron  1,622,533  tons.  The  pro- 
duction of  Bessemer  steel  continued  to  increase  rapidly  until  1906, 
when  it  reached  the  maximum  production  of  12,275,830  tons.  For 
a  number  of  years,  especially  since  1900,  the  open -hearth  process  had 
been  growing  rapidly,  due  both  to  the  greater  difficulty  of  securing 
good  low-phosphorus  (Bessemer)  iron  and  to  a  demand  for  better 
steel  which  could  be  made  to  conform  more  exactly  and  uniformly 
to  specifications.  By  introducing  various  labor-saving  devices  and 
increasing  the  size  of  the  furnaces  it  has  been  possible  gradually  to 

1  History  of  the  Manufactare  of  Iron  In  All  Ages,  by  James  M.  Swank,  Philadelphia, 
2d.  Ed.,  1802,  pp.  405  and  406. 
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reduce  the  disparity  in  the  ooet  of  production  by  the  two  methods 
until  the  open-heartii  process  exceeds  the  Bessemer  process  in  the 
amount  of  its  products,  and  is  even  further  beyond  it  in  the  value  of 
the  production.  During  the  past  five  years  the  electric  furnace  has 
passed  the  experimental  stage  and  is  likely  soon  to  become  a  factor  of 
great  significance.  The  increase  in  the  amount  of  miscellaneous  steel 
within  the  last  three  years,  shown  in  the  table,  is  due  to  the  introduc- 
tion of  this  method  of  production. 

These  changes  in  the  fundamental  methods  of  production  have  not 
been  outlined  simply  for  historical  reasons,  but  because  of  their  in- 
fluence on  the  condition  of  labor  in  the  industry.  Although  the  effects 
of  these  changes  will  be  fully  developed  at  a  later  point  it  is  well  to 
note  the  most  fundajnental  of  them  here.  In  every  case  the  change 
in  processes  has  carried  with  it  the  elimination  of  much  heavy  manual 
labor  done  under  conditions  of  exhausting  heat^  and  at  the  same  time 
the  decrease  in  the  proportion  of  skilled  men  and  their  replacement 
either  by  unskilled  workmen  or  by  semiskilled  machine  operators  of 
various  kinds.  This  may  be  briefly  explained  as  follows:  In  the 
crucible  process  the  workmen,  most  of  whom  are  highly  skilled,  do 
very  heavy  work  for  a  short  time  under  the  most  extreme  conditions 
of  heat  to  which  human  beings  are  ever  exposed  in  any  industry. 
Similarly  the  puddler,  whose  work  has  been  in  large  measure  dis- 
placed by  the  cheaper  methods  of  steel  production,  is  a  highly  skilled 
workman.  His  work  is  exceedingly  strenuous  and  is  performed  while 
he  is  exposed  to  very  high  temperatures.  Altogether,  the  work  of  the, 
puddler  is  probably  the  hardest  and  most  exhausting  of  any  occupa- 
tion in  tiiis  industry. 

The  Bessemer  process,  which  supplanted  the  puddling  mill  to  a 
large  degree,  requires  a  much  smaller  proportion  of  highly  skilled 
men,  and  only  a  few  of  the  employees  work  under  conditions  of  ex- 
treme heat  or  perform  very  heavy  manual  labor.  With  ihe  open- 
hearth  furnace,  which  is  rapidly  displacing  the  Bessemer  converter 
as  the  leading  method  of  producing  steel,  very  few  highly  skilled  men 
are  required  and  ihe  amount  of  severe  and  exhausting  labor  is  still 
further  reduced. 

Similarly,  among  the  finished  rolled  products  the  most  important 
developments  have  been  in  the  production  of  plates  and  structural 
shapes,  which  are  rolled  in  mechanical  mills  in  which  the  proportion 
of  skilled  men  is  smallw  and  the  amount  of  exhausting  manual  labor 
is  less  than  in  the  mills  in  which  the  work  is  largely  done  by  hand. 
If  it  were  possible  to  separate  the  products  of  the  mechanical  mUIs 
definitely  from  the  products  of  the  hand  mills  the  change  which  has 
taken  place  would  be  even  more  striking. 
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The  following  table  shows  in  considerable  detail  the  relative  im- 
portance of  the  principal  products  in  1910,  and  also  suggests  the 
degree  to  which  steel  has  superseded  iron  in  modern  use : 

PRODUCTION  OF  BPECIFIBD  ARTICLES  OF  ROLLED  IRON  AND  STEEL  IN  1010. 
[From  the  Annaal  Btatlstioal  Report  of  the  Amcrtean  Iron  and  Steel  AModatlon  for  1910,  p.  87.) 


Articles. 


IronCgrosB 
Urns). 


Steel  (oov 
tona). 


Total  (STOH 

tODi). 


Rails 

Structural  shapes 

Plates,  No.  12  and  thicker 

Sheets,  No.  13  and  thinner 

Nail  and  spike  plate 

Wire  rods 

Rolled  forcing  hkMms  and  forging  hiUeU. 

Ifendiant  oan 

Ban  for  reenforoed  concrete  work 

Bkelp,  flue,  etc 

Splice  ban 

Hoops 

Bands  and  cotton  ties 

Sheet  paing 

Railroad  ties 

All  other  finished  rolled  products 


426 

87,768 

68,365 

11,866 

627 

202 

1,074.168 

4t645 

860,678 

14,352 


192,440 


3,635,801 
2,260,464 

2, 709, 965 

2,094,401 

Xi,  y28 

2,241,'J03 

459,731 

2.711,568 

236,464 

1,477,616 

208,670 

262,214 

424,979 

26,698 

49,048 


8,686,031 

2,266,890 

2,807,728 

2,147,756 

45,294 

2,241,830 

459,088 

8,785,731 

241,109 

1,828,194 

223,022 

262,214 

424,979 

26,698 

49,048 

1,174,922 


Total. 


1,740,156 


19,881,128 


21,621,279 


It  will  be  seen  from  the  above  table  that  while  nearly  all  the 
finished  iron  is  made  into  light  products,  such  as  sheets,  merchant 
bars,  and  skelp,  nearly  45  per  cent  of  the  finished  steel  is  being  made 
into  heavy  products,  such  as  rails,  structural  shapes,  and  plates. 

PRESENT  GEOGRAPHICAL  DISTRIBUTION  OF  THE  INDUSTRY. 

The  iron  and  steel  industry,  like  most  of  the  other  large  industries, 
is  to  a  very  great  degree  concentrated  around  a  comparatively  small 
number  of  large  producing  centers.  By  far  the  most  important  of 
these  is  Pittsburgh,  in  the  immediate  neighborhood  of  which  are 
located  not  only  a  very  large  proportion  of  the  blast  furnaces  of  the 
country,  but  also  an  even  greater  proportion  of  the  steel  works  and 
rolling  mills.  Allegheny  County  alone  in  1910  produced  19  per  cent 
of  the  pig  iron  and  27  per  cent  of  the  steel  of  the  entire  country.  The 
predominance  of  Pittsburgh  in  the  industry,  however,  is  not  so  great 
at  the  present  time  as  formerly.  In  addition  to  Pittsburgh,  the  fol- 
lowing towns  and  cities  comprise  the  important  centers  of  the  industry 
at  the  present  day :  AUentown,  Reading,  Harrisburg,  Johnstown,  and 
Philadelphia,  Pa.;  Youngstown,  Cleveland,  and  Ironton,  Ohio;  Bal- 
timore, Md.;  Wheeling,  W.  Va.;  Buffalo,  N.  Y.;  Chicago,  HI.;  Bir- 
mingham, Ala.;  St.  Ijouis,  Mo.;  and  Pueblo,  Colo.  In  considering 
these  centers  it  is  necessary  to  understand  that  they  include  also  all 
the  works  in  their  general  vicinity.  For  example,  in  the  case  of 
Chicago,  all  the  plants  along  Lake  Michigan  and  as  far  south  as 
Joliet  are  to  be  understood  as  being  embraced  in  that  general  district. 
Similarly,  the  Birmingham  district  includes  the  plants  that  are  in 
Gadsden  and  Ensley,  Ala. 
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In  the  centers  which  have  been  enumerated  above  are  located  the 
plants  which  produce  perhaps  more  than  three-fourths  of  the  entire 
tonnage  of  the  United  States.  However,  it  must  be  understood  that 
there  are  isolated  blast  furnaces  scattered  over  the  eastern  part  of  the 
United  States,  and  furthermore,  almost  every  important  city  has  a 
rolling  mill  and  a  small  steel  plant  of  some  local  significance.  The 
localization  of  the  industry  in  such  a  comparatively  small  number  of 
producing  centers  is  of  very  great  significance  in  connection  with 
the  general  conditions  of  labor.  In  the  first  place,  the  manufactures 
in  these  so-called  steel  towns  are  generally  so  limited  to  the  produc- 
tion of  iron  and  steel  that  any  depression  in  the  iron  and  steel  in- 
dustry means  an  almost  complete  cessation  of  work  with  its  conse- 
quent hardship  for  the  majority  of  the  members  of  the  community. 
A  second  effect  of  this  specialization  of  the  producing  centers  has 
been  that  the  iron  and  steel  industry  has  been  affected  to  a  much 
less  degree  by  the  progress  of  labor  conditions  in  other  industries 
than  it  would  have  been  had  it  come  into  more  direct  competition 
for  labor  with  such  industries.  Finsllly,  the  rapid  expansion  of  the 
industry  in  a  comparatively  small  number  of  centers  tended  to  in- 
crease the  population  much  more  rapidly  than  the  building  and 
sanitary  improvements  of  the  towns  were  capable  of  properly  accom- 
modating. The  result  has  been  in  many  cases  a  high  degree  of 
congestion  and  the  creation  of  housing  conditions  which  have  been 
the  subject  of  much  criticism  during  recent  years. 

As  widely  distributed  as  the  iron  and  steel  industry  is  throughout 
the  country^  from  the  standpoint  of  labor  conditions  it  may  be 
divided  into  a  small  number  of  districts  of  very  unequal  size,  but  of 
nearly  uniform  conditions  in  each  district  as  regards  wages,  character 
of  the  workmen,  and  general  conditions  of  employment.  There  are, 
of  course,  inexplicable  differences  in  wages,  hours  of  labor,  and  other 
conditions  of  lab<»*  in  establishments  located  in  the  same  city,  but 
except  for  these  entirely  phenomenal  cases  the  general  situation  in  a 
given  district  is  remarkably  uniform.  Therefore  the  districts  used 
in  the  present  report  were  determined  on  the  basis  of  wages  and  gen- 
eral conditions  of  labor,  and  not  along  geographical  lines.  Indeed, 
the  attempt  to  follow  ordinary  geographical  divisions  in  tlus  as  in 
other  industries  is  almost  sure  to  result  in  confusion.  The  following 
outline  will  serve  to  indicate  the  limits  of  the  six  industrial  districts 
used  in  the  present  report : 

The  New  England  district  embraces  New  England  and  the  eastern 
part  of  New  York. 

^The  distrlbation,  by  States,  of  the  production  of  all  the  principal  iron  and  iteel 
products  ifl  shown  in  detail  In  a  series  of  tables,  which  are  included  in  Appendix  A 
of  this  Tolume.  These  tables  are  valuable  for  reference  purposes  in  connection  with 
ssTeral  of  the  chapters,  in  which  knowledge  of  the  geographical  distribution  of  the  in* 
dustrj  is  desirable. 
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The  Eastern  district  consists  essentially  of  New  Jersey,  Maryland, 
and  the  eastern  and  central  parts  of  Pennsylvania. 

The  Pittsburgh  district,  so  called,  contains  not  only  the  plants  in  the 
immediate  vicinity  of  Pittsburgh,  but  all  those  in  western  Pennsyl- 
vania, in  eastern  Ohio,  and  in  the  northern  part  of  West  Virginia. 

The  Great  Lakes  and  Middle  West  district  contains  the  plants  along 
the  Great  Lakes  and  those  in  the  north  central  States,  with  the  excep- 
tion of  the  southern  and  eastern  section  of  Ohio,  together  with  the 
scattered  plants  lying  as  far  west  as  Colorado. 

The  Southern  district  includes  the  southern  section  of  Ohio  and  all 
of  the  Southern  States  except  Maryland. 

The  Pacific  Coast  district  includes  the  few  plants  along  the  coast 

Generally  speaking,  each  of  these  districts  is  characterized  by 
fairly  uniform  labor  conditions  which  differ  in  a  greater  or  less 
degree  from  those  of  the  other  districts.  For  example,  the  Eastern 
district  is  characterized  by  lower  wages,  particularly  for  the  un- 
skilled employees,  than  the  Pittsburgh  and  Great  Lakes  and  Mid- 
dle West  districts.  Furthermore,  in  this  district  a  great  many  of 
the  plants  have  been  under  the  same  ownership  for  a  long  time,  and 
traditional  methods  of  work  and  of  dealing  with  employees  still 
persist  in  these  establishments.  The  Great  Lakes  and  Middle  West 
district  does  not  differ  in  any  material  respect  from  the  Pittsburgh 
district,  except  that,  covering  as  it  does  a  far  greater  area,  there  are 
much  wider  variations  in  the  rates  of  wages  and  in  working  condi- 
tions generally.  All  conditions  of  labor  in  the  Southern  district, 
which  it  will  be  noted  includes  the  southern  part  of  Ohio,  are  influ- 
enced and  to  a  very  large  extent  determined  by  the  presence  of  Negro 
labor  and  by  the  comparative  lack  of  industrial  development  in  the 
South  until  quite  recently.  The  wages  in  the  South,  for  example, 
are  very  much  lower  than  in  either  of  the  other  districts,  and  there 
exist  to  a  large  degree  such  institutions  as  company  stores  and  the 
scrip  system  of  payment,  which  were  made  the  subject  of  legislation 
in  most  of  the  northern  and  western  States  many  years  aga 
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CHAPTER  TI. 

THE  MODERN  STEEL  WOBXS. 

INTRODUCTION. 

A  striking  feature  of  the  steel  industry  of  the  present  day  is  the 
degree  to  which  all  the  processes  of  steel  making  have  been  brought 
together  into  single  large  plants.  Twenty-five  years  ago  it  was  the 
exception  rather  than  the  rule  to  find  a  plant  containing  blast  fur- 
naces, as  well  as  steel  works  and  rolling  mills.  To-day  the  situation  is 
entirely  changed  and  few  new  blast  furnaces  are  being  constructed 
which  are  not  connected  with  some  steel-producing  plant.  There 
are,  of  course,  many  blast  furnaces  existing  to-day  which  are  in  no 
way  connected  with  steel  plants,  but  nearly  all  of  such  furnaces  were 
established  more  than  a  quarter  of  a  century  ago  and  are  maintained 
chiefly  because  the  investment  of  capital  is  so  large  that  their 
abandonment  would  mean  a  great  loss.  Similarly  there  are  a  num- 
ber of  rolling  mills  which  are  in  no  way  connected  with  steel  works 
or  blast  furnaces,  but  as  a  general  rule  either  they  are  of  small  size 
and  devoted  to  the  manufacture  of  some  specialized  product,  or  they 
were  established  when  the  importance  of  having  all  the  producing 
units  of  the  industry  as  closely  connected  as  possible  was  not  realized 
to  the  same  extent  as  at  present.  The  typical  steel  plant  of  the 
present  day,  therefore,  is  an  institution  of  great  size  and  complexity, 
covering  many  acres  of  ground,  embracing  all  the  phases  of  steel 
manufacture,  and  frequently  having  large  shops  in  which  the  fin- 
ished material  is  still  further  fabricated  or  more  highly  finished. 

The  essential  characteristic  of  the  modem  steel  works  is  the 
assembling  within  a  single  plant  of  all  the  processes  of  manufacture 
from  the  reduction  of  the  ore  to  the  manufacture  of  the  finished 
product.  The  blast  furnaces,  it  is  true,  may  be  operated  as  a  separate 
plant,  nevertheless,  the  separation  is  only  nominal  and  for  adminis- 
trative convenience.  Such  plants  may  employ  only  twelve  or  fifteen 
hundred  men,  but  the  characteristic  conditions  are  in  no  wise  differ- 
ent from  those  of  plants  employing  five  or  six  thousand  workmen. 
The  number  of  men  employed  depends  entirely  on  the  amount  and 
nature  of  the  product. 

All  that  is  apparent  from  an  exterior  view  of  such  a  plant  is  a 
number  of  large  buildings,  overhung  with  a  pall  of  reddish-tinted 
smoke  and  steam,  above  which  the  huge  stacks  of  the  blast  furnaces 
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and  the  heating  stoves  tower,  with  a  glimpse  here  and  there  of  huge 
piles  of  ore  in  the  neighborhood  of  the  furnaces.  Around  the  whole 
is  a  high  board  fence  to  keep  outsiders  from  wandering  into  danger 
unawares  or  from  interfering  with  the  workers  inside  the  plant. 
From  time  to  time  the  smoke  is  lighted  up  by  a  shower  of  sparks 
as  the  Bessemer  converter  is  blown  or  the  blast  furnace  is  tapped. 
Momentarily  also  huge  whirling  rings  of  steam  are  thrown  up  sev- 
eral hundred  feet  into  the  air  as  the  great  engines  which  drive  the 
blooming  and  plate  mills  are  reversed.  Except  for  the  puffing  of  the 
locomotives,  the  whistle  signals  which  sound  sharply  in  all  direc- 
tions, and  the  heavy  murmur  of  confused  sounds,  there  is  little  to 
indicate  to  an  outsider  the  activity  within. 

The  first  conception  of  the  system  and  completeness  of  organiza- 
tion is  gained  when  the  visitor  seeks  entrance  to  the  works,  for  no 
one  can  enter  such  a  plant  without  the  fact  being  recorded.  The 
workman  must  make  his  record  by  punching  the  time  clock,  or  by 
hanging  up  or  removing  his  time  check,  and  the  visitor  must  have 
his  pass.  Such  passes  are  easily  secured  at  most  of  the  works  if  the 
name,  business,  and  reason  for  visiting  the  works  are  properly  made 
known,  and  a  guide  is  always  furnished  for  the  protection  both  of  the 
company  and  the  visitor.  The  pass  is  punched  at  the  gate  and  after 
a  walk  through  the  yards,  across  many  narrow-gauge  and  standard- 
gauge  tracks,  along  which  run  numerous  trains  loaded  with  ladles 
of  hot  metal,  or  cars  of  material  and  products,  the  blast  furnaces 
are  reached.  The  nearer  the  approach  the  more  fully  is  the  immense 
scale  of  construction  and  operation  appreciated.  The  mountains  of 
ore  and  the  blast  furnaces  and  stoves,  which  were  almost  unnoticed 
from  the  outside,  now  loom  up  in  their  real  proportions. 

BLAST  FURNACSS  AND  DOCKS. 

If  the  plant  is  on  the  Great  Lakes,  the  visitor  is  led  first  to  the 
docks  to  see  the  ore  unloaded.  Alongside  the  docks  immense  ves- 
sels are  drawn  up  and  the  hatches  removed,  leaving  all  parts  of 
the  hold  easily  reached.  Overhead  are  the  unloading  machines, 
which  are  of  two  main  types,  the  Brown  "  fast "  plants  and  the 
Hulett  unloaders.  The  "  fast "  plants  are  bridgelike  structures  of 
steel-frame  construction,  one  end  of  which  reaches  out  over  the 
vessel,  while  the  other  reaches  over  a  number  of  tracks  to  the  ore 
piles.  Suspended  by  trolley  from  this  bridge  swings  the  ore  bucket 
by  which  the  ore  is  removed  from  the  vessel,  swung  along  the  bridge, 
and  dumped  automatically  either  into  the  cars  beneath  or  on  the 
ore  piles  beyond.  The  Hulett  unloader  is  a  smaller  and  more  com- 
pact machine,  consisting  essentially  of  a  short  bridge  carrying  a  huge 
walking  beam,  at  one  end  of  which  is  mounted  a  huge  steel  leg  carry- 
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ing  a  **  clam-shell "  bucket  of  about  5  tons'  capacity.  As  the  walk- 
ing beam  rocks  downward  this  leg  is  thrust  into  the  hold  and  the 
jaws  of  the  bucket  come  together  with  a  crunching  sound  as  they 
take  in  their  five  tons  of  ore.  The  walking  beam  rocks  upward  and 
then  moves  on  its  carriage  back  along  the  bridge  until  the  bucket 
is  directly  over  a  car,  when  the  jaws  are  opened  once  more  and  the 
5re  falls  out.  Only  by  such  methods  could  the  great  quantities  of 
ore  transported  on  the  Lakes  be  handled.  All  the  handling  at  the 
ports  must  be  done  during  the  "  open  season,"  from  May  to  Novem- 
ber, and  the  problem  of  handling  and  stocking  the  ore  supply  for  the 
whole  year  is  one  of  tremendous  magnitude. 

If  the  visitor  should  happen  to  be  at  one  of  the  interior  plants, 
as  in  the  neighborhood  of  Pittsburgh,  he  would  be  shown  the  un- 
loading of  the  cars  of  ore,  either  by  running  the  cars  on  high  trestles 
and  then,  by  opening  up  the  hoppers,  allowing  the  ore  to  run  down 
onto  the  piles  below,  or  by  means  of  the  "  car-dumper,"  a  huge  ma- 
chine which  picks  up  a  car  at  a  time  and  dumps  the  ore  onto  the 
ore  pile  or  into  bins.  The  other  materials,  limestone  and  coke,  are 
handled  in  much  the  same  way. 

The  essential  thing  in  handling  materials  for  the  blast  furnaces 
is  to  have  such  arrangements  that  the  materials  can  be  fed  into  the 
furnaces  uninterruptedly.  This  would  not  be  possible  if  they  were 
simply  allowed  to  remain  in  piles  in  the  yards,  so  a  great  supply 
ready  for  immediate  use  is  constantly  kept  in  the  stockhouses.  The 
ore  is  removed  from  the  piles  to  the  stockhouses  usually  by  ore 
bridges  with  the  help  of  transfer  cars.  The  "  ore  bridges "  are 
simply  huge  bridgelike  cranes.  With  their  span  of  several  hundred 
feet  they  tower  high  above  the  surrounding  machinery.  The  huge 
buckets  swing  down  to  the  pile,  scrape  up  a  full  load  and  are  away 
on  their  travel  across  the  bridge  to  the  waiting  cars  before  the  eye 
call  fully  grasp  the  purpose  of  the  structures.  Back  and  forth  along 
the  bridge  the  bucket  passes,  carrying  each  time  a  load  of  several 
tons.  The  electrically-driven  transfer  cars  carry  their  loads  up  an 
inclined  trestle  to  the  level  above  the  stock  bins,  and  there  the  hopper 
bottom  is  opened,  the  material  is  dumped  into  the  bins,  and  the  cars 
return  for  another  load. 

At  the  bottom  of  the  bins  are  chutes  by  which  the  ore,  limestone, 
and  coke  are  run  out  into  the  so-called  "  larries,"  small  electrically 
driven,  hopper-bottomed  cars,  which  in  unending  succession  carry 
the  materials  from  the  bins  to  furnaces. 

The  great  stacks  of  the  blast  furnaces,  a  hundred  feet  in  height, 
flanked  on  either  side  by  the  equally  large  heating  stoves,  loom  up 
like  towers  as  they  are  approached.  On  closer  observation  a  double 
inclined  track  will  be  seen  reaching  from  the  ground  to  the  tojj  of 
each  furnace,  where  it  seems  to  bear  some  connection  with  the  com- 
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plicated  machinery  of  the  furnace  top.  This  inclined  track  is  the 
"  skip-hoist,"  and  the  small  cars  which  run  up  and  down  it  every 
few  moments  are  the  "  skips,"  which  carry  the  materials,  brought  by 
the  larries,  to  the  furnace  top  and  there  automatically  dump  them 
into  a  huge  hopper.  Through  this  hopper  the  materials  pass  into  the 
furnace,  where  they  are  smelted  to  reappear  as  slag  and  molten  iron. 
Up  to  this  time,  except  for  the  men  on  the  larries  and  transfer  cars, 
few  workmen  have  been  seen.  The  buckets  of  the  unloading  ma- 
chines, as  well  as  the  ore  bridges,  the  car  dumpers,  and  the  skips 
move  with  wonderful  precision,  guided  by  unseen  hands. 

On  the  casting  floor  of  the  furnace  the  workman  first  comes  into 
notice.  If  it  happens  to  be  before  a  cast,  some  half  dozen  men  may 
be  busy  in  preparing  the  "  runners  "  or  troughs  in  which  the  metal  is 
led  from  the  tap  hole  of  the  furnace  into  the  ladles,  but  as  practically 
all  their  work  is  finished  within  the  first  hour  after  a  cast,  and  the 
casts  are  from  four  to  six  hours  apart,  it  is  more  likely  that  most  of 
the  men  will  be  seen  seated  on  benches  or  in  the  "  bunk  house."  In 
many  cases  the  runners  are  simply  troughs  made  up  in  the  sand  floor 
around  the  furnace,  while  in  others  they  are  built  of  iron  castings, 
which  must  be  carefully  lined  with  clay  and  thoroughly  dried  for 
every  cast  At  one  side  of  the  furnace,  from  45°  to  90°  from  the  tap 
hole,  is  a  second  opening  through  the  furnace  wall,  the  "  cinder  notch," 
through  which  the  slag'  or  cinder  is  drawn  off  from  time  to  time. 
On  one  side  of  the  casting  floor,  or  sometimes  beneath  the  floor,  which 
is  usually  from  15  to  20  feet  above  the  ground,  are  the  tracks  for  the 
iron  ladles,  and  on  the  other,  on  the  same  side  as  the  cinder  notch, 
are  the  tracks  for  the  cinder  ladles. 

As  the  time  for  the  cast  approaches  the  activity  of  the  men  increases, 
the  tools  for  drilling  out  the  tap  hole  are  brought  up,  and  boards  are 
laid  across  the  runner  for  the  men  to  sit  or  stand  on  while  drilling. 
The  drilling  is  done  either  by  hand  with  a  heavy  bar  swung  by  four 
men,  which  takes  10  to  25  minutes,  or  the  first  part  of  the  clay  is  re- 
moved with  a  pneumatic  drill  and  the  last  part  by  hand.  The  pneu- 
matic drill  is  much  quicker,  but  it  works  so  rapidly  as  to  make  it 
dangerous.  When  the  clay  of  the  tap  hole  is  pierced,  the  molten  iron 
under  the  heavy  air  pressure,  which  in  the  modern  furnace  is  re- 
duced, but  not  cut  off  during  the  tap,  rushes  out  with  a  great  burst 
of  flame  and  a  shower  of  sparks  and  quickly  fills  up  the  trough  in 
front  of  the  furnace  and  issues  into  the  runner  which  leads  to  the 
iron  ladles.  As  the  trough  fills  still  more  the  level  of  the  molten 
metal  is  raised  so  that  the  floating  slag  which  is  now  beginning  to 
come  from  the  furnace  is  brought  against  a  clay-faced  iron  plate  or 
"  skimmer  "  and  diverted  into  a  side  runner  which  leads  to  the  slag 
ladles.  When  the  first  iron  ladle  is  filled,  a  second  side  runner  is 
opened  and  the  first  one  shut  off,  and  this  is  continued  until  the  en- 


Digitized  by  VjOOQ IC 


OHAPTEB  n. — THE  MODERN   STEEL  WORKS.  47 

tire  row  of  iron  ladles  are  filled.  They  are  then  coupled  up  to  a  loco- 
motive and  hauled  either  to  the  Bessemer  or  open-hearth  department 
or  to  the  "  pig-casting  machine."  The  slag  continues  to  pour  out  of 
the  tap  hole  for  several  minutes  after  the  iron  has  ceased  to  flow,  but 
finally  the  furnace  is  drained  and  the  keeper  and  one  or  two  of  his 
helpers  set  about  closing  up  the  tap  hole  with  the  "  mud  gun." 

This  mud  gun  is  simply  a  long  cylinder  with  a  steam  piston  inside. 
On  the  top  side  of  the  cylinder  is  a  hopper-shaped  opening  through 
which  balls  of  wet  clay  can  be  introduced  into  the  cylinder.  The 
keeper  pulls  a  lever  and  the  piston  is  thrown  forward,  driving  the 
balls  of  clay  out  of  the  mouth  of  the  gun  and  into  the  tap  hole  with 
great  force.  The  piston  is  then  drawn  back  behind  the  hopper,  and 
other  clay  balls  are  thrown  in  by  the  clay  man,  and  this  is  repeated 
until  the  tap  hole  is  closed  with  a  solid  mass  of  rapidly  hardening 
clay.  All  of  the  work  during  the  cast  is  extremely  hot  and  exhaust- 
ing. In  the  meantime  the  rest  of  the  keeper's  helpers  and  the  cinder 
snappers  have  started  to  clean  up  the  floor.  The  iron  and  slag  which 
has  been  left  in  the  runners  must  be  loosened  up  with  bars  and 
broken  up  into  pieces  small  enough  to  allow  them  to  be  dragged 
away  by  a  small  overhead  electric  crane,  which  is  a  part  of  the  equip- 
ment of  the  modem  furnace  and  which  has  removed  some  of  the 
hardest  work  of  the  casting  crew.  The  work  must  be  done  quickly 
before  the  iron  has  thoroughly  cooled  and  hardened.  At  the  end  of 
half  an  hour  the  floor  is  entirely  cleaned  and  the  men  set  about  mak- 
ing up  the  runners  for  the  next  cast  These  casts  in  the  modem  fur- 
nace are  usually  four  hours  apart,  which  leaves  the  men  nearly  an 
hour  and  a  half  during  which  they  can  rest  and  recuperate  before 
the  next  cast.  In  the  modem  works  the  men,  as  a  rule,  are  not  al- 
lowed to  leave  the  plant  during  this  time,  but  a  more  or  less  com< 
fortable  "bunk  house,"  frequently  a  corrugated-iron  structure  with 
benches  inside,  is  usually  provided,  in  which  they  are  protected  from 
the  weather. 

Leaving  the  furnace  and  following  the  metal  tracks  the  visitor  is 
led  either  to  the  pig-casting  machine  or  to  the  Bessemer  or  open- 
hearth  department.  The  pig-casting  machine  has  developed  out  of 
the  necessity  for  taking  care  of  the  surplus  production  of  the  blast 
furnaces,  which  can  not  be  used  directly  by  either  the  Bessemer  con- 
verters or  the  open-hearth  furnaces,  or  of  the  entire  production  when 
those  departments  are  shut  down,  as  is  usually  the  case  from  Satur- 
day night  till  Sunday  afternoon.  As  the  pig-casting  machine  is  an 
important  element  in  connection  with  the  cessation  of  operations  iiT 
the  steel  works  on  Sunday,  it  is  well  to  give  it  some  attention.  The 
machine  consists  essentially  of  an  endless  chain  of  shallow,  specially 
shaped  molds.  This  diain  is  about  100  feet  long  and  passes  over 
gears  at  each  end,  by  means  of  which  it  is  driven.    At  the  lower  end 
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of  the  chain  of  molds  is  a  track  upon  which  the  ladle  cars  of  molten 
iron,  direct  from  the  blast  furnace,  are  brought  into  position.  A 
chain  from  a  small  ovediead  crane  is  hooked  onto  the  ladle  and  it  is 
tilted  slowly  forward  on  its  trunnions  until  the  hot  metal  begins  to 
pour  out.  The  strecH  of  metal  falls  into  a  runner  which  guides  it 
into  the  molds,  which  pass  in  endless  succession  under  the  runner. 
The  speed  of  the  chain  of  molds  and  the  volume  of  the  stream  of 
metal  are  so  nicely  adjusted  that  each  mold  receives  just  the  proper 
amount  of  metal  and  almost  none  is  lost  A  man  stands  by  the  run- 
ner all  the  time  and  with  a  bar  keeps  the  metal  running  freely.  This 
is  a  hot  and  dangerous  position.  By  the  time  the  molds  reach  the 
upper  end  of  their  course  the  pigs  have  cooled  sufficiently  to  solidify, 
and  in  cooling  have  contracted  sufficiently  to  cause  them  ordinarily 
to  drop  out  of  the  molds  into  the  cars  below  as  they  pass  over  the 
gears  at  the  turn.  Sometimes  they  do  not  fall  and  it  is  necessary  for 
men  with  heavy  sledges  or  bars  to  force  them  out  of  the  molds.  The 
^  pig-casting  machine  ''  provides  an  efficient  and  relatively  economical 
method  of  disposing  of  the  metal,  and  if  it  had  not  been  invents 
the  problem  of  shutting  down  the  steel  works  and  rolling  mills  on 
Sundays  would  have  been  much  more  difficult  than  it  is. 

There  is  another  method  of  disposing  of  the  "  Sunday  metal,** 
which  is  evident  as  soon  as  one  reaches  the  Bessemer  or  open-hearth 
department  Among  the  most  conspicuous  features  of  these  build- 
ings are  the  huge  reservoirs  into  which  the  ladles  of  molten  metal 
from  the  blast  furnaces  are  poured.  These  reservoirs  or  ^  mixers,** 
as  they  are  known,  were  originally  devised  for  the  double  purpose 
of  mixing  the  metal  coming  from  different  blast  furnaces  and  thus 
obtaining  a  more  uniform  quality,  and  of  holding  the  metal  at  a 
uniform  temperature  until  it  was  needed.  They  serve  both  purposes 
admirably  and,  with  little  additional  heat,  a  bath  of  metal  can  be 
kept  at  a  uniform  temperature  throughout  the  Sunday  shutdown. 
The  mixers  are  of  various  shapes  and  sizes,  but  the  most  common 
forms  are  hemispherical  or  semicylindrical,  with  a  large  spout  on 
one  side,  which  gives  it  the  appearance  of  an  enormous  teapot  The 
mixers  are  made  of  very  heavy  steel  plates  and  are  thickly  lined 
with  fire  brick  and  clay.  They  are  mounted  on  great  trunnions,  so 
that  they  can  be  tilted  back  and  forth  to  pour  out  the  metal  as  it  is 
needed.  The  largest  yet  designed  is  to  hold  1,000  tons,  but  the  most 
common  capacity  is  from  250  to  400  tons.  As  the  modem  blast  fur- 
nace will  produce  about  400  tons  per  day,  and  the  large  plants  regu- 
larly have  from  3  to  11  furnaces,  the  difficulty  of  caring  for  all  the 
hot  metal  in  mixers  and  the  necessity  for  the  pig-casting  machine 
under  present  conditions  is  apparent 
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BESSEHSR  DBPARTMSNT. 

The  Bessemer  department  is  the  most  spectacular  and  mteresting 
'part  of  the  steel  works.  Day  and  night  the  place  is  conspicuous 
from  the  glare  of  the  great  flame  rushing  from  the  mouth  of  the 
converters,  which  flares  into  intense  brightness  for  several  minutes 
and  then  dies  down  as  the  last  of  the  carbon  and  silicon  are  burnt 
out  of  the  bath  of  ^iron.  The  Bessemer  building  is  scarcely  more 
tflian  a  roof,  with  walls  extending  from  the  top  down  low  enough  to 
iprotect  the  workmen  from  the  weather.  'Everywhere  it  is  as  open  fts 
)possible  to  allow  the  smoke  and  heat  to  escape.  The  work  is  done  on 
'.three  distinct  levels.  The  main  level,  which  is  the  highest  of  the 
ithree,  is  that  on  which  the  molten  iron  is  carried  and  poured  into  the 
mouth  of  the  converters.  On  this  level  are  the  mixer,  the  cupolas 
(essentially  miniature  blast  furnaces  in  which  pig  iron  is  melted), 
and  the  converters.  The  converter  vessels,  of  which  there  are  two, 
three,  or  four,  are  huge  egg-shaped  affairs  made  of  steel  plates  and 
thickly  lined  with  a  very  refractory  material.  They  are  mounted  on 
laf^^  trunnions,  so  that  they  can  be  tilted,  and  are  controlled  by 
fcydraulic  power.  On  practically  the  same  level  as  the  converters^ 
hut  on  the  other  side  of  the  building,  is  the  blowers'  platform,  or 
•"pulpit,"  from  which  is  usually  controlled  all  the  machinery  for 
moving  the  converters  and  the  steel  ladles.  This  is  the  best  place 
from  which  to  watch  the  process,  for  it  must  be  in  such  a  position 
that  from  it  the  blower  can  see  and  direct  all  the  operations.  Below 
the  blowers'  platform  is  the  "  steel  pourers'  platform,"  which  con- 
stitutes the  second  level.  The  third  level  is  the  ground,  on  which 
are  the  tracks  on  which  the  "  mold  cars  "  run,  and  which  also  con- 
stitutes the  pit  in  which  the  slag  and  refuse  metal  are  temporarily 
disposed  of. 

The  process  starts  when  a  ladle  containing  about  10  tons  of  hot 
metal  is  brought  down  on  a  small  cable-drawn  car  from  the  cupolas 
or  the  mixer.  When  the  car  stops  at  the  proper  point,  the  converter 
is  tilted  forward  so  that  its  mouth  is  just  under  the  ladle.  One  of 
the  workmen  runs  out  into  the  heat  and  hooks  onto  the  ladle  a  chain 
by  which  it  is  tilted  so  that  the  molten  metal  runs  out  into  the  con- 
verter. Through  a  large  number  of  holes  in  the  bottom  of  the  con- 
verter air  under  a  pressure  of  15  to  20  pounds  is  blown  as  soon  as 
the  metal  has  been  placed  in  the  converter.  As  soon  as  this  air 
strikes  the  bath  of  metal,  now  lying  in  the  belly  of  the  converter, 
the  surface  impurities  are  burned,  and  great  volumes  of  smoke, 
lighted  by  sparks,  pour  out  of  the  mouth  of  the  converter.  The  iron 
ladle  is  drawn  out  of  the  way  to  receive  a  new  load  of  metal,  and 
the  converter  is  swung  slowly  back  until  it  has  reached  the  vertical 
position.  The  molten  metal  now  rests  on  the  bottom  of  the  vessel, 
7447**— 8.  Doc.  UO,  6^1,  vol ; 
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but  is  prevented  from  filling  the  small  holes  in  the  bottom  by  the 
pressure  of  the  air,  which  rushes  up  in  numerous  streams  through 
the  molten  bath,  causing  it  to  boil  violently  and  burning  away  all 
its  carbon  and  silicon.  After  the  first  few  seconds  the  flame  from 
the  converter  loses  its  smoky  appearance  and  assumes  an  intense 
brightness,  which  continues  for  six  or  seven  minutes.  The  flame 
then  begins  to  "  drop,"  which  is  the  sign  to  the  blower  that  the 
impurities  are  nearly  all  burned  out.  As  the  flame  drops  still  lower 
the  converter  is  again  tilted  slowly  forward  until  the  bath  rests  once 
more  in  the  belly  of  the  vessel,  and  a  great  shower  of  sparks  is 
blown  acrosss  the  building  onto  the  steel  pourers'  platform  until  the 
blower  lowers  the  pressure  of  the  blast.  During  the  process  the 
blower  has  signaled  the  "scrapper"  what  materials,  chiefly  cold 
scrap,  should  be  thrown  into  the  converter  to  change  the  tempera- 
ture or  the  quality  of  the- iron.  The  steel  ladle,  suspended  from  a 
large  jib  crane,  is  now  swung  around  under  the  mouth  of  the  con- 
verter, which  is  tilted  still  farther  down  so  that  the  bath  of  molten 
steel  pours  out  into  the  ladle.  The  jib  crane  is  then  swung  around 
on  its  pivot,  bringing  the  steel  ladle  directly  over  the  line  of  waiting 
mold  cars,  which  run  on  narrow-gauge  tracks  in  front  of  the  steel 
pourers'  platform.  These  molds  are  large,  rectangular  iron  castings, 
open  at  both  top  and  bottom.  They  rest  directly  on  the  solid  cast- 
iron  "  stools  "  of  the  mold  cars,  so  that  the  metal  can  not  run  out. 
The  steel  pourer  adjusts  the  handle  by  which  the  stopper  is  raised 
and  lowered.  One  of  his  helpers,  with  a  bent  steel  rod,  the  "  pricker/' 
opens  up  the  nozzle  at  the  bottom  of  the  ladle,  the  stopper  is  raised, 
and  the  steel  pours  out  in  a  white  hot  stream  into  the  mold  below. 
As  soon  as  one  mold  is  poured  the  stopper  is  lowered,  cutting  off  the 
stream,  and  another  mold  is  brought  under  the  ladle,  to  be  filled  in 
the  same  way,  and  this  is  continued  until  the  whole  line  is  filled. 
By  this  time  a  "  heat "  from  another  converter  is  almost  ready  for 
pouring,  and  the  converter  whose  operation  has  just  been  described 
is  at  work  again.  This  continues  throughout  the  shift,  each  con- 
verter finishing  a  heat  about  every  15  minutes. 

OPBN-HEARTH  DEPARTIONT. 

The  open-hearth  building  is  entirely  different  from  the  Bessemer. 
Instead  of  a  small  compact  building  with  intense  incessant  activity 
within,  the  building  is  immense  and  it  is  not  at  all  apparent  that  any 
very  great  amount  of  work  is  being  done  within.  The  open-hearth 
building  can  always  be -distinguished  by  the  large  number  of  tall 
stacks  that  form  a  row  along  one  side  of  it.  These  stacks  carry  away 
the  smoke  and  waste  gases  from  the  gas  producers,  which  are  an 
essential  part  of  the  open-hearth  equipment.  The  building  is  always 
very  large,  two  or  three  hundred  feet  wide  and  sometimes  as  much  as 
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a  quarter  of  a  mile  in  length.  It  is  not  nearly  so  open  as  the  Bes- 
semer building,  but  in  the  best  arranged  plants  as  much  open  space  as 
possible  is  provided  and  the  roof  is  made  very  high,  with  special  ref- 
erence to  carrying  off  the  heat  and  fumes  from  the  furnace  operations. 

Down  the  center  of  the  building  is  a  long  single  row  of  furnaces, 
usually  from  8  to  16  or  more  in  number.  Each  open-hearth  furnace 
is  a  rectangular  structure  of  fire  brick  40  feet  or  more  in  length,  20 
to  30  feet  in  width,  and  10  to  12  feet  in  height  in  the  portion  visible 
above  the  floor.  At  each  end  of  the  furnace  is  a  fire-brick  exten- 
sion of  the  furnace,  some  4  or  more  feet  square.  These  are  the 
ports  through  which  the  gas  and  air  enter  the  furnace.  The  interior 
of  the  furnace  consists  of  a  hearth  of  fire  brick  lined  with  magnesite 
in  basic  furnaces  or  with  sand  in  acid  furnaces,  above  which  is  a  low 
roof,  arched  so  as  to  bring  the  flame  down  most  effectively  on  the 
charge  of  metal  as  it  rests  on  the  hearth.  At  the  front  of  the  furnace 
are  usually  three  wide  openings,  through  which  the  charge  is  intro- 
duced and  through  which  workmen  enter  to  make  repairs.  These 
openings  are  closed  by  doors  which  are  raised  and  lowered  by 
hydraulic  or  electric  power.  In  most  of  the  more  recently  con- 
structed plants  these  doors  are  hollow,  and  water  circulates  through 
them  continuously  in  order  to  lower  the  temperature  to  which  the 
workmen  are  exposed.  At  the  back  of  the  furnace  is  a  tap  hole  with 
a  spout  or  "  runner  "  beneath,  through  which  the  molten  metal  is 
drained  from  the  furnace. 

In  the  open -hearth  building  there  are  three  working  levels:  (1) 
The  charging  floor  or  level  from  which  the  materials  are  put  into  the 
furnace;  (2)  the  pit  or  ground  level,  on  which  are  the  tracks  for  the 
cars  carrying  the  ingot  molds  and  which  also  provides  a  place  for 
temporarily  disposing  of  the  slag  and  waste  metal  until  it  can  be 
finally  removed;  and  (3)  the  steel  pourers'  platform.  Above  these 
levels  are  a  number  of  electric  overhead  traveling  cranes,  those  of 
the  pit  being  of  great  size  and  strength,  so  that  they  can  handle  ex- 
peditiously the  immense  ladles  which  contain  as  much  as  75  tons  of 
molten  steel.  Along  the  rear  of  the  furnaces  on  the  same  level  as 
the  charging  floor  and  above  the  pit  is  a  platform  upon  which  the 
men  work  in  tapping  the  furnaces,  which  in  the  best  arranged  plants 
is  very  broad  and  is  strongly  railed. 

Formerly  all  the  materials  were  charged  into  the  furnaces  by  hand, 
a  large  number  of  men  being  required  to  handle  the  materials  for  even 
a  small  furnace.  It  was  extremely  strenuous  and  exhausting  labor, 
as  the  hearth  of  the  furnace  was  red  hot  and  the  doors  were  raised 
during  charging.  At  present,  however,  this  work  is  done  away 
with.  A  large  part  of  the  charge  is  in  the  form  of  molten  metal 
taken  from  the  mixers.  This  is  handled  by  the  overhead  cranes  and 
is  poured  directly  into  the  furnace  by  means  of  a  movable  runner. 
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The  remainder,  consisting  chiefly  of  cold  scrap,  steel,  or  iron  and  pig 
iron,  is  charged  into  the  furnace  by  specially  designed  machines. 
Each  machine  consists  essentially  of  a  broad,  self-propelled  platform 
mounted  on  wheels  which  run  on  special  tracks.  Moving  back  and 
forth  on  this  platform  is  a  carriage  from  which  projects  a  long  steel 
arm,  something  like  a  battering  ram,  with  a  head  specially  designed 
to  engage  the  fittings  on  the  "  scrap  boxes  "  or  "  pans  "  in  which  the 
material  is  brought  from  the  stock  piles.  This  arm  is  also  capable  of 
being  rotated  so  that  after  it  has  picked  up  and  thrust  one  of  the 
scrap  boxes  into  the  furnace  it  can  turn  the  box  upside  down  and 
empty  the  contents  on  the  hearth  of  the  furnace.  The  scrap  boxes 
are  brought  into  the  building  on  narrow-gauge  flat  cars,  which  run 
along  on  tracks  directly  in  front  of  the  row  of  furnaces.  The  charg- 
ing machine  is  also  capable  of  being  moved  on  its  tracks  parallel  to 
the  row  of  furnaces,  and  in  this  way  one  machine  is  made  to  serve 
several  furnaces,  usually  from  six  to  eight.  The  typical  modem 
furnace  has  a  capacity  of  from  50  to  75  tons  per  heat,  and  to  charge 
this  amount  of  material  by  hand  would  require  a  very  large  number 
of  men  working  in  short  spells  and  exposed  to  the  great  heat  radiated 
from  the  interior  of  the  furnace.  With  the  charging  machine  under 
good  conditions  this  is  easily  accomplished  in  from  30  to  45  minutes 
by  one  machine  operator. 

After  the  furnace  is  charged  the  amount  of  time  required  to  com- 
plete the  process  depends  upon  a  large  number  of  elements,  and 
ranges  from  a  few  minutes  in  the  case  of  some  heats  of  "  duplex 
metal "  taken  from  Bessemer  converters  to  12  or  more  hours  where 
nothing  but  cold  material  with  a  large  proportion  of  heavy  scrap  is 
charged.  The  normal  time  required  for  a  heat  is  from  8  to  11  hours. 
After  the  charge  is  in  the  furnace  and  the  doors  are  banked  the  men 
on  the  charging  side  of  the  furnace  do  not  have  a  great  deal  to  do. 
The  first  helper  reverses  the  valves  controlling  the  gas  and  air  at 
regular  intervals  (usually  every  30  minutes)  so  as  to  maintain  a  high 
and  uniform  temperature,  and  from  time  to  time,  on  the  indication 
of  tests  taken  from  the  furnace,  adds  whatever  materials  are  required 
to  bring  the  bath  to  the  necessary  specifications.  If  the  quantities 
are  large,  this  is  done  by  the  charging  machine,  or,  if  small,  by  the 
first  helper,  aided  by  the  second  and  third  helpers,  or  cinder  pitmen. 
The  melter,  who  is  practically  a  foreman  in  charge  of  the  operations 
of  the  furnaces,  and  the  first  helper  both  keep  a  careful  watch  of  the 
condition  of  the  bath  and  by  indications  known  to  the  eye,  verified  by 
various  tests,  regulate  the  working  of  the  furnace.  As  far  as  work- 
ing conditions  are  concerned,  the  open-hearth  department  very  closely 
resembles  the  blast  furnace,  in  that  the  process  requires  a  great  deal 
of  time  for  its  completion,  and  the  duties  of  the  responsible  men  con- 
sist in  large  part  of  carefully  watching  every  stage  of  the  process 
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rather  than  in  active  work.  For  this  reason  scmie  men  are  nearly 
always  to  be  found  on  the  benches  at  the  back  of  the  charging  floor, 
resting  and  apparently  idle.  They  seldom  go  far  away  from  their 
own  furnaces,  however,  and  even  when  apparently  idle  are  watchful 
and  alert  for  duty. 

After  the  final  tests  are  made  and  the  melter  is  satisfied,  as  a  result 
of  his  own  tests  and  those  made  in  the  special  laboratories,  that  the 
metal  conforms  to  specifications,  the  second  helper  and  the  third 
helper  (cinder  pitman)  go  to  the  back  of  the  furnace  and  commence 
to  drill  the  tap  hole  of  the  furnace  open.  They  have  already,  at  the 
melter's  order,  brought  to  the  back  of  the  furnace  the  material  re- 
quired for  recarburizing  the  metal  and  have  it  convenient,  either  in 
paper  bags  or  in  some  other  easily  handled  form.  Only  a  short  time 
is  required  to  drill  the  clay  and  magnesite  out  of  the  tap  hole,  the  final 
drilling  being  done  from  the  front  of  the  furnace,  and  then  the  molt«i 
steel  comes  with  a  rush  through  the  hole  and  out  through  the  spout 
into  the  ladle  placed  in  the  pit  beneath  the  spout.  The  recarburiz- 
ing material  must  be  put  in  at  once,  before  the  slag  begins  to  flow, 
and  the  helpers  devote  themselves  to  this.  They  seize  one  of  the 
paper  bags  containing  the  lighter  and  finer  materials,  such  as  slack 
coal,  and,  rushing  into  the  heat  for  a  moment,  cast  the  contents  into 
the  ladle,  and  rush  back  for  another  bag.  The  heavier  materials  are 
shoveled  in,  the  helper  protecting  himself  as  best  he  can  while  work- 
ing as  rapidly  and  shoveling  as  accurately  as  possible.  When  the 
last  of  the  50  or  more  tons  of  molten  steel  is  in  the  ladle  and  the  slag 
has  run  over  the  edge  of  the  ladle  into  a  slag  box  or  onto  the  floor 
beneath,  the  steel  ladle  is  hoisted  by  a  huge  electric  traveling  crane 
capable  of  lifting  100  tons  or  more  and  carried  across  the  pit  to  the 
steel  pourers'  platform,  where  the  contents  are  poured  into  ingot 
molds  hi  the  same  manner  that  has  been  described  in  connection  with 
the  Bessemer  department. 

There  is  still  much  to  be  done  before  the  cycle  of  producing  steel 
is  completed,  and  as  this  work  embraces  some  of  the  severest  physical 
labor  left  in  the  open-hearth  department,  it  is  proper  to  point  it  out 
here.  As  soon  as  the  steel  is  out  of  the  furnace,  the  men  on  the 
charging  floor  begin  the  work  of  repairing  and  patching  the  interior 
of  the  furnace  which  has  been  injured  by  the  heat  and  chemical  ac- 
tion. Before  this  can  be  done,  however,  it  is  frequently  necessary 
to  take  long  iron  bars  with  wooden  blocks  on  the  end  and  splash  the 
slag,  which  is  below  the  level  of  the  tap  hole,  out  of  the  furnace. 
When  all  is  ready  they  begin  to  throw  in  with  shovels  or  to  place 
more  accurately  with  long-handled  "  spoons  "  the  patching  materials 
at  the  points  that  show  wear.  As  the  furnace  is  still  red  hot  within 
and  the  doors  must  be  open  during  this  work,  it  is  necessary  for  the 
men  to  work  in  very  high  temperatures  and  to  relieve  each  other  at 
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frequent  intervals.    This  work  usually  takes  from  one-half  to  three- 
quarters  of  an  hour  to  complete. 

In  the  pit  also  there  is  a  good  deal  of  work  to  be  done,  for  much 
slag  and  some  metal  has  probably  been  spilled  on  the  ground,  and 
this  must  be  loosened  and  broken  up  so  that  the  cranes  can  carry  it 
away.  In  the  best  managed  of  the  modem  plants,  however,  work  of 
this  nature  has  been  reduced  to  a  minimum  by  various  simple  meth- 
ods, which  will  be  described  later  on. 

Before  the  visitor  has  seen  these  operations  completed  the  work 
of  charging  the  next  heat  is  already  beginning,  and  another  furnace, 
if  it  is  a  very  large  plant,  is  probably  ready  to  be  tapped.  This 
completes  the  cyde  of  operations  in  the  open-hearth  department 
From  this  point  onward  the  metal  is  handled  not  in  a  molten  but 
in  a  solid  state.  From  this  time  forward  also  it  is  a  matter  of  little 
consequence  whether  open-hearth  or  Bessemer  steel  is  being  handled, 
for  both  receive  the  same  treatment  Trains  of  small  cars,  on  each 
of  which  are  three  ingot  molds  containing  rapidly  solidifying  steel, 
are  continually  being  hauled  out  of  the  open-hearth  and  Bessemer 
buildings  by  diminutive  but  powerful  locomotives  ("dinkeys")  and 
carried  away  to  the  "  ingot  stripper,"  where  the  molds  are  removed 
from  the  red-hot  ingots,  which  by  this  time  are  thoroughly  solidified 
on  the  surface. 

THE  INGOT  STRIPPBR. 

The  "  ingot  stripper,"  in  addition  to  having  considerably  reduced 
the  cost  of  manufacture  and  greatly  contributed  to  uniform  opera- 
tion of  the  rolling  mills  by  the  elimination  of  delays,  has  relieved 
the  industry  of  some  of  the  most  severe  manual  labor  which  it  for- 
merly required.  Until  the  invention  of  the  "stripper"  the  molds 
were  removed  by  hooking  the  crane  chains  onto  the  molds  (in  itself 
a  hot  and  disagreeable  task),  and  then  hoisting  the  molds  in  the 
air.  Owing  to  the  taper  of  the  molds  and  the  contraction  of  steel 
by  cooling  most  of  the  ingots  came  out  without  difficulty,  but  many 
stuck  in  the  molds.  In  the  case  of  these  "  stickers,"  two  of  the  pit- 
men had  to  take  heavy  sledges,  and  going  up  within  striking  distance 
of  the  mold,  which  contained  the  red-hot  ingot,  sledge  at  the  mold 
until  the  ingot  loosened  and  fell  out.  Words  can  not  depict  the  con- 
ditions under  which  these  men  worked  in  the  old  subsurface  pits  of 
former  days,  to  which  no  breath  of  fresh  air  could  penetrate. 

The  "ingot  stripper"  is  comparatively  simple  in  its  essentials. 
The  innovation  consisted  practically  in  replacing  the  crane  chains  by 
solid  arms  which  can  be  moved  in  and  out  under  control  from  the 
crane  cab  to  grasp  projections  or  lugs  cast  on  the  sides  of  the  ingot 
molds.  This  avoids  the  hooking  on  of  the  crane  chains.  The  sledging 
was  eliminated  by  introducing  a  massive  plunger  driven  by  hydraulic 
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or  electric  power,  which,  also  under  control  from  the  crane  cab,  can 
be  pushed  down  through  the  open  top  of  the  mold  to  force  the  ingot 
out  if  it  sticks.  After  removal  from  the  ingots  the  molds  are  placed 
on  empty  mold  cars  waiting  on  parallel  tracks,  and  except  for  an 
internal  wash  of  clay  or  a  spray  with  some  tarry  mixture  are  ready  to 
be  returned  for  more  ingots.  The  "  ingot  stripper  "  is  covered  by  a 
roof  in  most  plants  and  the  crane  cab  is  replaced  by  a  stationary 
platform,  from  which  the  movements  can  be  more  easily  controlled, 
but  the  essential  principle  is  the  same.  The  ingots  mounted  on  the 
cars  are  drawn  by  locomotives  to  the  blooming  mills  or  to  the  slabbing 
mills. 

ROLLING  MnXS. 

The  ingots  cast  in  the  Bessemer  and  open-hearth  departments  are 
not  finished  products  in  any  sense,  but  merely  raw  material  for  the 
rolling  mills. 

The  purpose  of  the  rolling  mills  is  to  reduce  the  crude  steel  ingots 
to  the  forms  and  shapes  required  in  the  arts.  The  process  of  rolling 
serves  the  additional  purpose  of  improving  the  texture  of  the  metal 
by  working  it  under  heavy  pressure.  While  it  would  be  possible  to 
cast  many  of  the  shapes  into  which  steel  is  rolled,  the  cast  metal 
would  not  possess  the  requisite  strength  and  quality.  On  account 
of  the  great  variety  of  their  products,  rolling  mills  diflfer  greatly  in 
size  and  type.  The  interrelations  of  the  various  types  of  rolling  mills, 
as  well  as  their  relation  to  the  other  departments  of  the  plant,  are 
shown  in  the  form  of  a  diagram.  This  diagram  is  not  intended  to 
cover  the  steel  industry  but  simply  to  indicate  the  relations  of  the 
departments  in  a  modern  large  steel  works.  For  this  reason  the 
puddling,  crucible,  and  various  minor  processes  have  been  omitted, 
as  they  are  usually  carried  out  in  plants  specialized  for  the  purpose, 
and  their  inclusion  here  would  merely  complicate  matters.  The  dia- 
gram is  based  upon  the  relations  between  the  products  of  the  different 
Tnillfi  and  departments. 
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With  the  aid  of  this  diagram  which  is  presented  below  ftie  reader 
is  enabled  to  sum  up  briefly  the  relations  of  the  departments  which 
have  been  described  in  the  preceding  pages: 
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As  shown  in  the  above  diagram  all  production  starts  with  the 
blast  furnace,  the  entire  product  of  which  in  the  modem  steel  works 
goes  to  the  open-hearth  or  Bessemer  department  either  as  molten  iron 
in  ladles,  or  in  the  shape  of  solid  "  pigs  '^  which  have  been  cast  in  the 
casting  machine.    In  the  Bessemer  and  open-hearth  departments  the 
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iron  iR  TeEned  into  steel,  which  is  cast  into  ingots.  At  the  ingot 
stripper  the  molds  are  removed  from  the  ingots,  which  go  either  to 
the  blooming  mills  or  to  the  slabbing  mills.  The  blooming  mills  and 
slabbing  mills,  althou^  differing  slightly  in  form  and  in  the  shape 
of  their  products,  perform  essentially  the  same  function,  namely,  to 
reduce  the  ingots  to  a  more  manageable  size  and  shape.  In  the  slab- 
bing mills  the  ingots  are  rolle4  into  large  slabs,  which  are  still  fur- 
ther rolled  down  in  plate  mills  to  plates  of  various  thicknesses. 

In  the  blooming  mills  the  ingots  are  rolled  either  into  ''blooms'* 
or  into  large  "  billets."  They  are  simply  rough  pieces  of  steel  of  a 
square  or  rectangular  section  and  of  varying  length.  The  "  bloom  " 
and  "  billet "  do  not  differ  in  any  particular  except  size,  pieces  having 
a  cross  section  of  36  square  inches  or  greater  being  usually  known  as 
blooms,  and  those  of  a  smaller  cross  section  as  billets.  These  two 
forms,  blooms  and  billets,  are  not  in  any  sense  finished  products,  but 
form  the  basis  for  all  later  rolling-mill  work.  The  lines  which  the 
blooms  and  billets  may  take  from  this  point  vary  widely  according 
to  the  particular  product  which  is  to  be  rolled.  In  order  to  avoid 
confusion  it  is  necessary  to  follow,  them  one  at  a  time. 

The  finishing  mills,  for  which  the  blooms,  billets,  and  slabs  form 
the  raw  material,  fall  into  two  general  classes :  First,  the  large  mills 
for  Tolling  heavy  finished  products,  such  as  rail  mills,  structural  mills, 
sheet-bar  mills,  and  plate  mills;  and,  second,  the  small  mills  for  roll- 
ing light  products,  such  as  hoop  mills,  merchant  mills,  and  rod  mills. 
To  consider  first  the  large  mills  it  may  be  noted  that  rails  and  struc- 
tural shapes  are  usually  rolled  in  mills  specialized  for  the  purpose, 
although  a  simple  change  of  rolls  is  all  that  is  necessary  to  transform 
a  rail  mill  into  a  structural  mill  or  vice  versa.  In  Europe  it  is  quite 
common  to  use  the  same  mill  for  a  great  variety  of  products,  but  it 
is  seldom  done  in  this  country.  In  other  specialized  mills  the  blooms 
are  rolled  into  "  sheet  bars,"  from  7  to  9  inches  wide  and  three-eighths 
to  one-half  inch  thick.  These  "  sheet  bars  "  are  used  in  rolling  dieets 
and  light  plates  from  which  tin  plate  and  similar  products  are  made. 
The  heavy  plates,  it  will  be  remembered,  are  rolled  from  slabs  in 
plate  mills  specially  designed  for  this  purpose. 

A  large  part  of  the  output  of  the  blooming  mills  is  consumed  in 
varioas  types  of  small  mills.*  These  small  mills  may  be  divided  into 
two  general  classes,  "bar  mills"  and  " rod  mills."  The  rod  mills  are 
specially  designed  to  produce  a  single  uniform  product  at  maximum 
speed,  while  the  bar  mills  turn  out  a  great  variety  of  shapes  and 
sizes.  Bar  mills  are  further  subdivided  on  the  basis  of  their  products 
into  (1)  "hoop,  band,  and  cotton-tie  mills;"  (2)  "merchant  mills," 

1  If  these  small  miUs  use  large  billets,  4  by  4  Inches,  for  example,  the  billets  are  rolled 
dlrectlj  In  the  blooming  mill,  but  If  smaller  billets  are  required  the  blooms  are  sent  for 
farther  reduction  to  special  mills  known  as  ''  billet  mills." 
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which  roll  the  various  kinds  of  material  which  an  iron  merchant  is 
supposed  to  keep  in  stock;  and  (3)  the  mills  which  roll  various  small 
shapes  and  special  products.  It  is  almoist  impossible  to  secure  a 
satisfactory  classification  of  rolling  mills,  but  the  brief  outline  given 
above  should  serve  to  make  clear  the  relations  which  exist  among 
the  various  mills. 

There  are  few  plants  in  which  will  be  found  all  the  different  types 
of  rolling  mills  which  are  considered  in  the  following  pages,  but  for 
convenience  of  description  and  to  show  the  relations  between  the 
different  mills,  they  will  be  treated  as  if  all  were  in  one  large  plant. 

KECHAHICAL  lOLLS. 
BLOOMINO    MILLS. 

It  is  always  easy  to  locate  the  blooming  mills  and  slabbing  mills 
by  following  the  cars  with  the  red-hot  ingots  mounted  on  them  as 
they  are  hauled  away  from  the  ingot  stripper.  No  time  is  lost  in 
hauling  the  ingots  to  the  blooming  mill,  for  it  is  desirable  that  little 
of  the  initial  heat  shall  be  lost  before  the  ingots  are  put  into  the 
"  soaking  pits."  The  nature  and  'purpose  of  these  pits  will  be  con- 
sidered later,  but  first  it  is  necessary  to  describe  the  general  ap- 
pearance of  the  mill  building  and  its  internal  arrangements.  As  all 
the  rolling-mill  buildings  are  of  the  same  general  type,  this  descrip- 
tion will  serve  for  all. 

The  rolling-mill  buildings  are  usually  very  large,  not  only  because 
of  the  lower  cost  of  construction  through  the  elimination  of  side 
walls,  but  because  of  the  better  ventilation,  light,  and  general 
arrangement  possible  in  the  large  building.  Therefore,  it  is  the 
usual  practice  to  assemble  several  small  rolling  mills,  each  of  which 
occupies  little  space,  in  a  large  building,  rather  than  to  give  each  of 
them  a  separate  building.  There  are  also  certain  economies  as  re- 
gards power,  furnaces,  and  disposition  of  material  which  favor  the 
grouping  of  small  mills. 

The  typical  rolling-miU  building  consists  of  little  more  than  a 
specially  ventilated  roof  of  great  expanse,  supported  on  a  strong 
steel  framework.  The  windows  just  imder  the  eaves  of  the  roof 
and  along  the  side  walls  are  pivoted  so  that  they  may  all  be  thrown 
open  in  the  summer  to  provide  additional  ventilation.  To  lay  so 
much  stress  on  ventilation  in  a  building  which  is  open  on  all  sides 
may  seem  strange,  but,  as  a  matter  of  fact,  the  .amount  of  heat  and 
smoke  to  be  disposed  of  is  so  great  that  without  good  roof  ventila- 
tion the  conditions  inside  such  a  building  on  calm,  sultry  days  are 
very  bad.  This  statement  will  be  understood  after  a  visit  to  some 
mill  in  which  the  constructor  paid  no  attention  to  ventilation  and 
the  disposal  of  smoke.    A  great  deal  of  attention  has  been  paid  to 
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these  features  of  construction  in  recent  years,  and  the  modem  mill 
building  is  far  superior  in  every  respect  to  those  constructed  20  years 
ago.  Some  of  the  buildings  are  indeed  marvels  of  engineering  con- 
struction and  show  close  attention  to  the  points  of  ventilation  and 
sanitation  alluded  to  above. 

The  buildings  are  usually  two  or  three  times  as  long  as  they  are 
wide,  in  order  that  the  material  may  pass  through  the  mill  directly 
in  a  straight  line  and  thus  avoid  side  transfers,  which  waste  time 
and  require  expensive  machinery.  Where  plants,  particularly  those 
located  in  cities,  have  outgrown  the  space  originally  provided  for 
them,  this  consideration  must  often  be  ignored  in  the  installation  of 
additional  mills,  and  the  result  is  a  cramped  and  confused  situation, 
which  is  the  abomination  of  every  superintendent  and  the  cause  of 
very  hazardous  and  highly  uncomfortable  working  conditions. 

So  much  for  the  general  type  of  construction.  Outside  the  bloom- 
ing mill  is  a  long  line  of  red-hot  ingots  waiting  to  be  transferred  to 
the  soaking  pits.  From  within  comes  the  heavy  rumblf  of  the  great 
rolls,  as  pressure  is  applied  to  the  ingot,  broken  by  the  shrill  call  of 
whistles  signaling  above  the  din  of  the  mill,  and  the  harsh  clang 
of  the  warning  bells  on  the  cranes  and  ingot  cars.  Entering  the 
mill  where  the  smoke  is  thickest,  it  is  seen  that  this  entire  end  is 
given  over  to  rows  of  deep  pits,  red  hot  within,  from  the  mouths  of 
which  smoke  and  gases  pour  out  under  the  edges  of  heavy  fire-brick 
covers.  These  are  the  "soaking  pits."  As  the  covers  slide  back  it 
is  seen  that  some  of  the  pits  contain  ingots  standing  upright,  their 
tops  being  just  below  the  surface,  while  other  pits  are  empty.  These 
empty  pits  are  rapidly  filled,  however,  by  an  overhead  crane,  which 
seizes  an  ingot  resting  on  one  of  the  cars  with  a  pair  of  powerful 
tongs,  swings  it  across  the  building,  lowers  it  quickly  and  accurately 
into  the  empty  pit,  and  swings  back  again  across  the  building  for 
another  ingot.  When  four  ingots  have  been  placed  in  the  pit,  the 
cover  is  slid  back  and  another  empty  pit  is  op>ened.  From  the  full 
pits  another  overhead  crane  is  removing  the  ingots  one  by  one  and 
placing  them  on  a  special  car  by  which  they  are  carried  to  the  roll 
table. 

The  purpose  of  the  soaking  pits  is  as  follows:  While  the  red-hot 
ingots  as  they  come  from  the  Bessemer  or  the  open-hearth  depart- 
ments are  solidified  on  the  surface,  their  interior  is  still  in  a  molten 
condition.  If  the  ingots  in  this  condition  were  put  through  the 
blooming  mill,  either  the  molten  metal  would  squirt  out  through 
the  skin  onto  the  workmen  when  pressure  was  applied  or  the  molten 
interior  would  flatten  out  faster  than  the  relatively  cold  skin  and 
produce  a  cracked,  distorted  mass  instead  of  a  square  solid  bloom. 
In  order  to  equalize  tUe  temperature  throughout  the  ingot  and  to 
bring  the  entire  mass  to  a  proper  rolling  heat,  the  ingots  are  placed 
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in  the  "soaking  pits."  The  pits  are  of  fire-brick  construction  and 
each  usually  contains  four  ingots.  In  Europe,  where  fuel  is  more 
expensive,  such  arrangements  are  made  that  no  additional  heat  is 
applied,  and  the  ingots  are  brought  to  a  uniform  rolling  heat  by 
being  allowed  to  "soak"  for  some  time,  on  very  much  the  same 
principle  used  in  the  "fireless  cooker."  This  has  never  been  the 
practice  in  America,  the  additional  cost  of  fuel  for  heating  the 
soaking  pits  through  the  regenerative  system  being  held  to  be  bal- 
anced by  the  ability  to  shorten  the  process  and  to  keep  the  tempera- 
ture better  under  control. 

From  the  soaking  pits  the  ingots  go  to  the  blooming  rolls.  These 
rolls  are  of  massive  construction,  each  roll  usually  being  from  36  to 
48  inches  in  diameter,  and  the  framework  (housing)  in  which  they 
are  mounted  is  likewise  of  great  size  and  solidly  built  throughout. 
The  rolls,  it  will  be  noted,  are  not  smooth  cylinders,  but  have  large 
grooves  cut  around  their  surfaces,  leaving  several  collars  at  different 
distances,  s%  that  when  the  upper  and  lower  rolls  are  brought  to- 
gether a  series  of  holes  (passes)  are  left  between  them.  These 
passes  are  rectangular  in  blooming  mills,  and  they  not  only  make  it 
easier  to  give  the  bloom  a  true  rectangular  shape,  but  also  make  it 
possible  to  have  two  pieces  of  different  sections  in  the  mill  at  the 
same  time.  The  type  of  mill  most  likely  to  be  seen  is  of  the  "  revers- 
ing "  or  "  two-high  "  type,  so  called  because  there  are  only  two  rolls 
placed  one  above  the  other.  Consequently,  in  order  to  roll  the  ingot 
back  and  forth  under  pressure  until  it  is  reduced  to  proper  dim«i- 
sions,  the  direction  of  rotation  of  the  rolls  must  be  reversed  each 
time  the  ingot  is  passed  between  them.  This  is  the  more  commcm 
type,  although  "three-high"  blooming  mills,  having  three  super- 
posed rolls,  are  also  used,  in  which  reversing  is  unnecessary,  the 
ingot  being  returned  under  pressure  between  the  upper  and  center 
rolls. 

Both  in  front  of  and  behind  the  stand  of  blooming  rolls  is  a  huge 
steel  table  equipped  with  large  cylindrical  rollers  set  parallel  to  the 
rolls,  the  rollers  being  connected  by  gearing  along  the  side  of  the 
table  so  that  they  can  be  revolved  in  either  direction.  The  table  in 
front  of  the  stand  feeds  the  ingot  into  the  rolls  and  as  it  emerges 
the  ingot  is  caught  on  the  rear  table.  A  reversal  of  the  mechanism 
carries  the  ingot  back  between  the  rolls  for  another  pass.  If  the 
mill  is  three-high  these  tables  must  be  fitted  with  powerful  mechanism 
so  that  they  can  be  raised  bodily  to  the  top  of  the  center  roll  or  so 
that  the  end  nearest  the  rolls  can  be  tilted  up  to  this  height.  On 
close  observation  steel  projections  (fingers)  will  be  seen  extending  up 
between  and  just  above  the  level  of  the  rollers  at  several  points  on 
the  table.  These  are  the  fingers  of  the  "  manipulator,"  by  which  the 
ingots  are  turned  over  or  transferred  from  side  to  side  on  the  tables. 
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The  mechanism  with  which  these  fingers  are  connected  below  the  sur- 
face of  the  table  is  so  arranged  that  the  fingers  may  be  raised  or 
lowered  or  moved  across  the  table  under  the  control  of  a  pair  of 
levers. 

On  the  side  of  the  blooming  rolls  opposite  the  soaking  pits  is  a 
long  conveyor  table  similar  in  general  appearance  to  the  roll  table, 
except  that  it  is  stationary.  By  this  means  the  ingot,  after  it  has 
been  rolled  down  to  a  bloom  or  billet  section,  is  carried  down  to  the 
shears  to  be  cut  into  small  pieces. 

The  blooming-mill  shears  are  as  massive  as  the  rolls,  for  with  them 
blooms  8  by  8  inches  or  larger  are  cut.  The  bloom  shears  are  usually 
operated  by  hydraulic  mechanism,  the  bloom  being  "  bit  off  "  between 
the  edges  of  two  massive  blocks  of  hardened  steel,  rather  than  cut. 
No  hotbed  is  necessary  in  the  blooming  mill  unless  the  blooms  are 
taken  directly  without  shearing  by  a  billet,  structural,  or  rail  mill. 
A  hotbed  may  then  be  necessary  as  a  storage  place  in  case  the  second 
mill  is  delayed  or  shut  down. 

After  the  ingot  is  removed  from  the  soaking  pits  by  the  crane  it 
is  placed  in  a  special  receptacle  on  the  electrically  operated  ingot  car, 
by  which  it  is  carried  to  and  deposited  on  the  roll  table.  The  ingot 
cars  are  usually  operated  by  boys,  who  are  screened  from  the  heat 
and  flying  scale.  The  receptacle  in  which  the  ingot  is  carried  is 
arranged  to  tilt  forward  when  it  reaches  the  roll  table  and  dump  the 
ingot  out  onto  the  table.  The  rollers  of  the  table  are  then  set  to 
revolving  and  the  ingot  moves  along  the  table,  small  end  forward, 
until  it  strikes  the  rolls.  As  the  rolls  grip  the  ingot  the  scale  which 
has  been  formed  on  the  ingot  by  oxidation  is  thrown  violently  back- 
ward by  the  rotation  of  the  rolls.  The  ingot  is  drawn  rapidly 
through  the  rolls  and  plunges  out  onto  the  table  on  the  opposite  side. 
As  soon  as  the  ingot  is  out  on  the  table  it  is  turned  over  on  its 
side  by  the  manipulator,  the  direction  of  the  table  rollers  is  reversed, 
and  the  ingot  is  carried  back  between  the  rolls  under  heavy  pres- 
sure. This  is  repeated  several  times,  the  piece  being  turned  on  its 
side  as  soon  as  the  reduction  in  any  one  direction  is  sufficient.  With 
each  pass  the  section  is  rapidly  reduced  and  the  piece  is  correspond- 
ingly increased  in  length,  the  rapidity  with  which  the  ingot  is  rolled 
depending  entirely  on  the  size  and  power  of  the  mill.  Before  the 
rolling  of  one  ingot  is  completed,  however,  another  ingot  is  already 
being  rolled,  the  first  having  been  shifted  from  the  entering  pass  to 
the  successively  smaller  passes  between  the  rolls  as  its  section  was 
reduced. 

At  first  sight  the  intricate  movements  of  the  rolling  mill  and  the 
ingot  appear  to  be  automatic,  as  no  workman  has  been  seen,  unless 
by  chance  the  ingot  has  been  turned  around  on  the  table  beyond  the 
reach  of  the  manipulator,  in  which  case  the  "  table  man,"  or  "  hooker," 
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as  be  is  sometimes  called,  who  has  been  watching  from  a  little  dis- 
tance, runs  up  close  to  the  table  and  with  a  long  hook  or  bar  pulls 
the  ingot  around  straight.  There  are  a  few  blooming  mills,  which 
are  not  provided  with  manipulators,  where  table  men  stand  on  the 
edge  of  the  table  and  turn  the  ingot  over  each  time  it  passes  through 
the  rolls,  but  they  were  built  many  years  ago,  and  none  is  likely  to 
be  built  hereafter  in  which  work  of  this  dangerous  and  exhausting 
character  is  necessary.  This  is  the  only  occasion  on  which  the  ingot 
is  handled  directly  by  workmen,  all  other  movements,  both  of  the 
rolls  and  of  the  table,  being  controlled  by  two  or  three  men  working 
on  an  elevated  platform  (the  pulpit)  not  far  from  the  rolls.  Along 
the  front  of  the  pulpit  will  be  seen  a  row  of  levers,  each  man  having 
a  certain  number  under  his  control.  The  division  of  work  among 
the  men  varies,  but  typically  it  is  as  follows:  The  first  man,  or 
"  roller,''  who  is  in  general  charge  of  the  mill,  operates  the  levers  for 
controlling  the  rotation  of  the  table  rollers,  and  also  those  for  regu- 
lating the  distance  between  the  upper  and  lower  rolls.  The  "roll 
engineer,"  if  it  is  a  two-high  reversing  mill,  operates  the  throttle 
levers  controlling  the  reversing  engines,  by  which  the  direction  and 
speed  of  rotation  of  the  rolls  are  governed.  The  "  manipulator,"  or 
"  table  lever  man,"  operates  the  levers  which  control  the  manipulator 
mechanism  and,  if  it  is  a  three-high  mill,  the  levers  which  control 
the  mechanism  by  which  the  table  is  raised  and  lowered.  These  men 
must  be  constantly  watchful  and  work  together  as  a  team,  for  their 
movements  must  be  perfectly  coordinated  in  order  to  secure  rapid 
production.  Improvements  of  equipment  have  done  much  to  facili- 
tate their  work,  and  better  mill  arrangements  have  made  their  posi- 
tion less  uncomfortable  than  it  was  in  some  of  the  old  mills,  where 
their  pulpit  was  directly  over  the  table ;  nevertheless  the  work  is  still 
hot,  difficult,  and,  with  12  hours  of  steady  rolling,  exhausting. 

BAIL,  STRUCTURAL,  AND  OTHER  SHAPE  MILLS. 

As  has  been  indicated  above,  the  blooming  mills  are  frequently 
operated  in  connection  with  rail,  structural,  or  billet  mills,  in  which 
the  steel  is  rolled  down  without  shearing  into  smaller  sections.  The 
rail  or  structural  mill  consists  of  three  or  more  stands  of  rolls,  diflfer- 
ing  from  those  in  the  blooming  mill  in  being  of  smaller  size  and  in 
the  fact  that  the  grooves,  cut  into  the  rolls,  form  passes  of  the  shapes 
which  are  to  be  rolled.  In  many  cases,  however,  the  blooms  are 
sheared  and  must  be  reheated  before  being  rolled.  The  reheating  is 
done  in  horizontal  fire-brick  furnaces,  usually  heated  by  gas,  and  are 
carried  to  the  rolls  on  conveyor  tables  similar  to  those  already  de- 
scribed. The  structural  and  rail  mills  usually  have  three-high  rolls 
throughout  except  at  the  finishing  stand,  where  the  material  is  given 
only  a  single  pass.    In  order  to  facilitate  the  entrance  of  the  pieces 
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into  the  intricately  shaped  passes,  bell-mouthed  guides  are  placed  on 
the  entering  side  of  the  rolls  just  in  front  of  the  pass. 

None^but  the  simplest  shapes  can  be  sheared ;  all  others  are  sawed 
while  hot.  To  expedite  the  process  gang  saws  are  frequently  used, 
so  that  two  or  more  cuts  are  made  at  the  same  time.  After  sawing, 
the  material  is  run  out  onto  the  hotbed  to  cool  before  it  is  straight- 
ened and  punched.  The  hotbed  consists  of  a  steel  framework,  on  top 
of  which  is  a  long  series  of  rails  laid  parallel  to  form  supports  for 
the  sawed  material.  Between  the  rails  are  endless-chain  conveyors 
having  fingers  which  project  above  the  surface  of  the  hotbed  so 
as  to  catch  the  cooling  beams  or  rails  and  carry  them  along  the  hot- 
bed toward  the  finishing  end  of  the  mill.  At  the  finishing  end  of 
the  mill  the  rails  or  structural  shapes  are  first  inspected,  all  surface 
flaws  are  chipped  out,  and  the  ends  are  filed  or  otherwise  dressed  to 
remove  the  burrs  left  by  sawing.  They  are  then  straightened  either 
on  a  gag  press  or,  if  light  and  of  simple  section,  by  a  roller  straight- 
ening machine.  The  holes  for  rivets  or  bolts  are  next  punched  or 
drilled,  depending  on  the  thickness  of  the  material,  and  the  rails  or 
beams  are  ready  for  shipment  The  loading  is  done  almost  alto- 
gether by  cranes,  either  with  magnets  or  with  specially  shaped  tongs. 

For  a  more  detailed  account  of  the  operations  in  such  mills,  both 
in  rolling  and  in  finishing,  the  reader  is  referred  to  the  detailed  de- 
scription of  occupations,  Volume  I,  pages  206  to  211. 

BnXXT  AND   SHEET   BAR   MILLS. 

The  other  large  mechanical  mills  for  producing  billets,  sheet  bars, 
and  other  semifinished  material  are  similar  to  those  already  de- 
scribed, except  that  the  finishing  department  is  lacking.  It  is,  there- 
fore, superfluous  to  describe  them.  One  point  may,  however,  be  noted 
in  connection  with  them,  namely,  the  tendency  to  place  the  stands  one 
behind  the  other  rather  than  side  by  side  as  was  formerly  the  cus- 
tom. This  makes  the  problem  of  transferring  the  material  from  one 
stand  of  rolls  to  the  next  very  much  simpler  and  also  makes  possible 
the  elimination  of  a  number  of  workmen  required  to  operate  the 
transfer  mechanism  and  to  guide  the  pieces  into  the  rolls  properly. 
With  the  straight-line  method  of  arrangement  the  piece  passes 
straight  through  the  mill  from  one  end  to  the  other  without  being 
touched  or  in  any  way  controlled  when  the  mill  is  working  properly. 
The  great  diflSculty  at  first  with  this  type  of  mill  was  in  the  arrange- 
ments for  turning  the  piece  over  so  as  to  insure  proper  working  from 
all  directions  and  in  properly  coordinating  the  speeds  of  the  differ- 
ent sets  of  rolls  so  that  as  the  piece  increased  in  length  in  the  succes- 
sive passes  the  peripheral  speed  of  the  rolls  would  be  increased  so  as 
to  prevent  buckling.  The  first  difficulty  was  surmounted  by  the  use 
of  the  twisted  guide  by  which  the  piece  is  given  a  quarter  turn  in 
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much  the  same  way  that  a  bullet  is  caused  to  rotate  in  a  rifle  barrel. 
The  second  difficulty  has  been  greatly  simplified  by  the  use  of  electric 
motors  for  driving  the  rolls.  This  system  of  operation  possesses 
many  great  advantages  and  in  the  new  works  at  Gary,  Ind?|  it  has 
been  applied  to  a  combination  blooming  and  rail  mill.  The  ingot 
is  there  rolled  between  alternate  stands  of  horizontal  and  vertical 
rolls  until  it  has  been  reduced  to  an  8  by  8  inch  section,  when  it  is  put 
through  a  twisted  guide.  It  is  interesting  to  note  in  connection  with 
this  particular  mill  that  the  first  time  a  hand  tool  is  used  in  handling 
either  the  materials  or  the  product,  from  the  ore  mine  through  the 
rollipg  mill,  is  when  the  half-finished  rail  is  turned  partly  over  on 
the  hotbed  by  the  hotbed  man,  in  order  to  allow  it  to  cool  more 
uniformly. 

SLABBING  AND  PLATE  MILLS. 

The  slabbing  mills  serve  the  same  general  purpose  as  the  blooming 
mills,  namely,  that  of  reducing  ingots  to  pieces  of  smaller  size  and 
giving  the  steel  a  preliminary  working.  The  equipment  of  soaking 
pits,  roll  tables,  and  cranes  are  generally  similar.  The  chief  diflfer- 
ence  is  in  the  stand  of  rolls.  The  horizontal  rolls  used  in  the  slabbing 
mill  are  smooth  cylinders'^  or  7  feet  long.  In  addition  to  the  hori- 
zontal rolls  there  are  two  vertical,  power-driven  rolls,  which  make  it 
possible  to  roll  the  piece  on  all  sides  without  turning  it  over,  as  was 
seen  to  be  necessary  in  the  blooming  miUs.  The  addition  of  these 
vertical  rolls  causes  the  slab  mill  to  be  known  as  a  "  universal  mill." 
There  is  also  one  spectacular  difference  in  rolling.  It  is  essential 
that  the  surface  of  the  slab  shall  be  perfectly  smooth  and  free  from 
the  oxidized  scale  which  forms  on  the  ingot.  This  scale  is  removed 
by  a  very  simple  process.  After  the  slab  has  been  passed  through  the 
rolls  once  or  twice  and  the  greater  part  of  the  scale  knocked  off,  salt 
IS  sprinkled  over  the  surface  of  the  slab.  This  salt  absorbs  the  water 
which  flows  down  over  the  rolls.  As  the  slab  passes  between  the  rolls 
this  absorbed  water  is  suddenly  converted  into  steam,  causing  a  series 
of  explosions  which  blow  the  scale  violently  off  the  slab. 

The  slabs  are  rolled  into  plates  in  the  plate  mills,  which  are  of 
three  general  types:  (1)  Sheared  plate  mills;  (2)  universal  plate 
mills;  (3)  narrow  plate  mills  of  various  types.  The  sheared  plate 
mills,  on  which  plates  6  feet  wide  and  upward  are  rolled,  consist 
usually  of  a  single  stand  of  two-high  or  three-high  rolls.  In  order 
to  roll  a  plate  6  feet  wide,  the  barrel  or  smooth  part  of  the  roll  must 
be  several  inches  wider.  The  rolls  are  not  true  cylinders,  but  are  ap- 
preciably larger  at  the  center  than  at  the  ends  in  order  to  take  up 
the  bend  that  is  produced  in  a  roll  of  this  length  in  spite  of  its  large 
diameter.  Both  in  front  of  and  behind  the  stand  of  rolls  is  a  roll 
table  similar  to  that  described  in  connection  with  blooming  mills 
(p.  60). 
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As  the  distance  between  the  rolls  must  be  frequently  and  accurately 
adjusted  during  the  course  of  rolling  in  order  to  produce  plates  of  the 
exact  thickness  specified,  special  mechanism  for  accomplishing  this 
adjustment  is  provided.  This  is  the  "  screw  down  "  mechanism  which 
is  located  on  top  of  the  housing  of  the  stand  of  rolls.  The  mechanism 
consists  essentially  of  a  large  threaded  shaft  at  each  end  of  the  hous- 
ing, which  is  connected  with  the  upper  roll  in  such  a  way  that  its 
rotation  either  raises  or  lowers  this  roll.  The  rotation  is  accom- 
plished by  means  of  a  large  geared  wheel  which  meshes  with  a  tpothed 
rack  operated  by  hydraulic  or  electric  power  under  the  control  of 
levers  in  the  roller's  platform.  The  distance  between  the  rolls  is  indi- 
cated on  a  large  dial  on  one  side  of  the  stand  of  rolls. 

The  universal  plate  mills,  on  which  plates  with  smooth  edges  can 
be  produced  by  shearing,  are  of  exactly  the  same  general  type  as  the 
slab  mills  described  above  except  that  they  are  less  massive,  because 
the  material  to  be  handled  is  much  lighter.  The  vertical  rolls  in 
mills  of  this  type  roll  the  edges  of  the  plate  at  the  same  time  that  it  is 
being  reduced  in  thickness  by  the  main  or  horizontal  rolls. 

The  mills  on  which  narrow  plates  and  skelp  are  rolled  are  of  many 
diflferent  types,  but  the  most  efficient  modem  mills  are  of  the  "  con- 
tinuous "  type  with  the  stands  of  rolls  placed  one  behind  the  other.  In 
mills  of  tUs  type  the  labor  force  is  reduced  to  an  absolute  minimum, 
and  to  all  appearances  most  of  the  few  workmen  who  are  seen  about 
such  a  mill  are  idle.  This  is,  however,  entirely  a  matter  of  appear- 
ance, for  their  duties  consist  in  giving  the  operation  of  the  mill  their 
closest  attention,  and  they  are  always  alert  to  correct  any  of  the 
defects  in  operation  which  are  constantly  occurring  even  in  the  best 
arranged  mills.  These  operating  troubles  are  frequently  very  slight, 
but  even  the  slightest  derangement  in  a  mill  so  delicately  adjusted 
suffices  to  entirely  disturb  its  operation  and  to  ruin  all  material  that 
may  go  through  until  the  proper  adjustments  or  repairs  are  made. 

Next  to  the  quality  of  the  steel  the  three  points  of  greatest  impor- 
tance in  plates  are  the  '^ gauge"  or  thickness,  the  smoothness  and 
equality  of  the  surface,  and  the  accuracy  with  which  it  is  sheared  to 
the  proper  dimensions.  These  requirements  in  large  measure  suffice 
to  differentiate  the  operation  of  the  plate  mills  from  other  rolling 
mills.  While  the  plate  is  being  rolled  a  close  observer  will  notice 
that  the  roller  frequently  go^  to  the  roll  table  and  with  micrometer 
calipers  of  special  design  gauges  the  plate  carefully  and  on  the  basis 
of  his  reading  gives  the  proper  orders  to  his  rolling  crew.  The  plate 
is  given  a  smooth  surface  by  exercising  care  that  the  surface  of  the 
rolls  is  always  perfect  and  by  the  removal  of  all  scale  from  the 
surface.  As  in  the  slab  mills  this  scale  is  removed  by  throwing  salt 
on  the  plate,  which  absorbs  some  water,  so  that  as  the  plate  passes 
between  the  hot  rolls  the  steam  generated  under  pressure  causes  a 
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series  of  deafening  explosions  which  blow  off  the  scale  witli  great 
force.  Some  of  the  scale  is  also  removed  with  wire  brashes  which 
are  rubbed  over  the  surface  of  the  plate  between  passes.  The  ine- 
qualities in  cooling  of  a  piece  of  metal  with  such  a  large  surface  as  a 
plate  cause  it  to  "  buckle  "  seriously.  If  these  waves  in  the  surface 
were  not  removed  the  plate  would  be  almost,  useless  for  all  practical 
purposes.  This  removal  is  affected  by  the  straightening  machine. 
This  device  consists  of  two  series  of  rollers  one  above  the  other.  As 
the  plate  passes  slowly  between  these  two  series  of  rollers  just  enough 
pressure  is  exerted  to  counteract  any  buckling  and  to  bring  the  plate 
out  very  nearly  cool  and  perfectly  flat.  As  it  comes  from  the  straight- 
ening machine  it  passes  out  onto  a  roller  conveyer  which  carries  it 
down  to  the  shears.  During  its  passage  to  the  shears  it  goes  through 
the  hands  of  a  series  of  men,  all  of  whom  are  very  rapid  workers,  who 
give  it  proper  designating  marks  to  indicate  the  order,  the  size  of 
pieces  to  be  sheared  and  all  other  facts  required  for  its  future  han- 
dling, and  who  also  rule  on  its  surface  lines  which  indicate  to  the 
shearman  where  it  is  to  be  cut. 

The  shearing  of  plates  is  quite  a  different  matter  from  the  shearing 
of  other  steel  products.  In  the  case  of  plates  every  line  must  be 
accurately  cut  or  a  valuable  piece  of  steel  on  which  much  labor  has 
been  expended  will  have  to  be  thrown  on  the  scrap  heap,  unless  it  can 
be  utilized  to  fill  orders  for  small  sizes.  The  shear  used  resembles 
a  guillotine  of  tremendous  proportions,  with  a  knife  7  or  more  feet 
long  and  with  a  very  massive  framework.  The  plate  is  brought  to 
the  shear  from  the  conveyor  by  being  pushed  along  by  the  shear 
gang  on  top  of  what  are  called  "goosenecks,"  but  which  resemble 
huge  furniture  casters  mounted  on  inclined  bars.  There  is  a  large 
number  of  these  casters  on  each  side  of  the  shears,  and,  turning 
easily  in  all  directions,  they  form  a  very  efficient  means  of  handling 
the  unwieldy  plates.  In  addition  to  these  large  "  guillotine  "  shears 
there  are  many  other  types  of  shears  by  which  special  shapes  are 
cut,  as  well  as  punches  for  forming  rivet  and  bolt  holes  in  the  plates 
in  accordance  with  the  specifications  of  the  order.  It  would  require 
much  space  to  adequately  describe  this  equipment,  and  for  the  pres- 
ent purposes  such  a  description  is  unnecessary.  It  is  important, 
however,  for  the  reader  to  know  that  in  the  plate  mills  there  is 
usually  a  larger  number  of  men  in  the  shearing  and  finishing  end 
of  the  mill,  where  moderate  temperature  conditions  prevail,  than 
in  the  unusual  heat  of  the  mill  itself. 

HAin)  MILLS. 

All  the  mills  described  above  have  been  of  the  "  mechanical  type,'' 
where  practically  all  handling  of  materials  and  products  has  been 
done  by  various  mechanical  devices.    The  mills  whidi  must  now  be 
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considered  are  the  so-called  "hand"  mills,  similar  to  those  which 
have  been  described  as  characteristic  of  the  small  rolling-mill  plants 
throughout  the  country  and  generally  the  only  type  known  in  the 
industry  40  years  ago.  These  mills  fall  into  three  general  groups — 
first,  the  bar  or  guide  mills;  second,  the  rod  mills;  and,  third,  the 
sheet  mills,  or  "hot  mills,"  as  they  are  known  in  the  industry.  In 
general  principle  of  operation  the  bar  and  rod  mills  resemble  each 
other,  and  in  many  caises  the  line  of  demarcation  between  the  small 
guide  mills  and  the  rod  mills  can  be  drawn  only  on  the  basis  of 
the  particular  product  made  at  tlie  time.  Nevertheless,  the  demand 
for  wire  rods  is  so  great  that  special  types  of  mills  have  been  devel- 
oped for  their  production,  and  it  is  consequently  proper  that  the 
differentiation  should  be  made. 

BAR  AND  GUIDE  MILI^. 

Until  recently  the  equipment  of  the  bar  mills  was  very  simple  and 
fairly  uniform,  consisting,  as  it  did,  essentially  of  furnaces,  a  train 
of  rolls  of  three  or  more  stands,  and  a  hotbed,  which  was  little  more 
than  a  continuation  of  the  cast-iron  plates  which  form  the  floor  of 
the  mill.  All  the  material  in  such  mills  is  handled  by  hand,  with 
practically  no  mechanical  aids  except  tongs,  hooks  or  bars,  and  small 
trucks.  The  bar  mills  are  usually  housed  in  comparatively  large 
buildings,  two  or  more  mills  frequently  being  brought  together  imder 
a  single  roof  in  order  to  economize  space  and  to  facilitate  the  han- 
dling of  the  products.  Generally  the  mill  buildings  have  high  roofs 
with  sufficient  ventilating  means  to  carry  off  a  great  part  of  the  heat 
from  the  mills,  but  in  many  cases  the  buildings  are  badly  cramped 
and  the  roofs  are  so  low  that  the  hot  air  from  the  furnaces  and  the 
hot  metal  can  not  escape  except  when  a  very  high  wind  is  blowing. 
The  floors  of  such  mills  are  uniformly  made  of  cast-iron  plates, 
which  are  necessary  on  account  of  the  hot  metal  handled,  but  which 
are  a  source  of  extreme  heat,  particularly  during  the  summer  months. 
The  floors  in  summer  are  so  hot  as  to  be  a  source  of  discomfort  to  the 
visitor  with  moderately  thin-sole  shoes.  The  workmen  protect  their 
feet  by  wearing  shoes  with  heavy  soles,  either  of  wood  or  leather. 

In  contrast  with  other  rolling  mills  which  have  been  described, 
where  very  few  workmen  are  to  be  seen,  the  bar  mills  impress  the 
visitor  as  being  extremely  busy  places.  Workmen  are  to  be  seen  in  all 
parts  of  the  mill  engaged  in  manual  labor.  Upon  close  observation 
it  will  be  seen  that  these  workmen  fall  into  three  groups — ^the  furnace 
crew,  the  roll  crew,  and  the  shipping  crew.  The  material  used  in 
such  mills  consists  of  billets,  which  are  square  pieces  of  steel  varying 
in  cross  section  generally  from  2  by  2  inches  to  5  by  5  inches  and  in 
length  from  2  to  5  feet.  The  billets  are  brought  from  the  stock  yard, 
where  they  are  kept  in  carefully  labeled  piles,  to  the  mill  on  small 
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trucks  and  placed  in  a  position  from  which  they  can  be  conveniently 
charged  into  the  furnaces.  The  furnaces  used  for  reheating  the 
billets  in  bar  mills  are  all  small^  and  while  from  a  technical  point  of 
view  there  are  a  great  many  separate  types,  for  the  present  purpo.5c 
only  two  principal  types  need  to  be  distinguished — (1)  the  old-style 
noncontinuous  furnace,  in  which  the  billets  were  charged  and  drawn 
from  the  same  side,  and  (2)  the  modern  continuous  furnace,  in  which 
the  billets  are  charged  at  one  end  of  the  furnace,  pass  directly 
through  it,  and  are  discharged  automatically  at  the  other  end  of  the 
furnace. 

In  addition  to  the  decided  lack  of  economy  in  the  older  type  of 
furnaces  they  possess  a  further  disadvantage  in  that  the  furnace 
has  to  be  charged  and  the  billets  allowed  to  heat  while  the  hot  billets 
for  the  rolling  mill  are  taken  from  another  furnace.  Thus  more 
than  twice  as  many  furnaces  are  necessary  to  supply  the  rolling 
mill  as  are  necessary  where  furnaces  of  the  same  size  are  run 
on  the  continuous  system.  As  the  capacity  of  the  rolling  mills  in- 
creased and  they  were  run  at  a  higher  speed  it  was  necessary  to  have 
a  very  large  number  of  furnaces  in  order  to  give  a  constant  supply 
of  properly  heated  billets.  This  produced  congestion  at  the  furnace 
end  of  the  mill  and  made,  besides,  a  very  hot  working  place,  the  fur- 
naces forming  an  inclosure  to  which  hardly  a  breath  of  air  could 
penetrate.  Even  with  the  largest  number  of  furnaces  which  could 
be  crowded  into  the  mill,  there  were  long  delays  during  which  every- 
body but  the  heating  crew  was  idle.  In  the  modern  rolling  mill  these 
difficulties  have  been  eliminated  by  the  use  of  the  continuous  furnace. 
In  this  furnace  the  metal  is  pushed  through  the  furnace  along  an 
incline  of  water-cooled  pipes,  all  of  the  work  of  pushing  the  billets 
being  done  mechanically.  On  the  old-style  furnace,  where  the  metal 
is  charged  and  drawn  at  the  same  side  of  the  furnace,  two  separate 
gangs  of  men  are  usually  seen  at  work.  One  of  these  gangs,  the 
chargers  and  the  stockers,  are  engaged  in  placing  the  billets  in  the 
furnace  to  be  heated.  In  doing  this  the  men,  sometimes  alone,  some- 
times assisted,  pick  up  the  billet  with  tongs,  which  are  usually  sus- 
pended from  an  overhead  trolley,  and  place  the  billet  on  the  flat- 
tened end  of  a  long  iron  bar,  known  as  the  "  peel,'  which  is  handled 
by  other  men.  This  peel,  which  rests  on  a  roller,  is  run  well  into  the 
furnace  and  the  billet  deposited  at  one  side  near  the  back  of  the  fur- 
nace. This  is  continued  until  the  entire  hearth  is  covered  with 
billets.  As  the  furnace  is  heated  at  this  time  the  door  must  be  kept 
closed  as  much  of  the  time  as  possible.  This  is  done  by  a  boy  who 
stands  near  one  end  and  operates  levers  or  chains  controlling  the 
raising  and  lowering  of  the  doors.  While  the  doors  are  up,  however, 
the  men  are  exposed  to  extreme  heat  and  the  work,  which  is  very 
strenuous,  must  consequently  be  done  under  heat  conditions  which 
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can  be  endured  for  only  a  short  period.  In  doing  this  work,  how- 
ever, the  men  are  usually  under  no  pressifre  and,  consequently,  stop 
work  for  a  short  time  when  the  heat  becomes  unbearable. 

The  working  conditions  under  which  the  other  gang  of  men  who 
draw  the  billets  and  take  them  down  to  the  rolls  are  very  differ- 
ent. These  men  must  work  at  top  speed,  for  the  billets  must  be 
drawn  when  they  are  at  the  proper  heat,  and  furthermore,  the 
production  of  the  material  and  the  earnings  of  all  the  tonnage  men 
depend  on  the  promptness  with  which  the  steel  is  taken  to  the  rolls. 
If  the  billets  are  small  and  easily  handled,  they  are  simply  swung 
out  of  the  furnace  with  long  tongs  and  thrown  sliding  across  the 
iron-plated  floor  to  the  roughing  rolls.  If  they  are  of  larger  size, 
they  are  either  carried  down  with  tongs  suspended  from  an  over- 
head trolley  or  wheeled  down  on  small  iron  trucks.  This  work  is  so 
strenuous  that  the  men  can  not  do  it  for  more  than  half  an  hour  at 
a  time.  Frequently  in  summer  the  sweat  literally  pours  off  their 
faces,  blinding  them  if  it  goes  into  their  eyes  and,  together  with  the 
intense  heat  and  illumination  from  the  glowing  interior  of  the  fur- 
nace, leaving  their  eyes  almost  invariably  bloodshot  at  the  end  of  a 
hard  days'  work.  This  work  is  lightened  by  the  fact  that,  except 
where  there  are  long  delays  on  the  mill,  relief  crews  or  "  spell  hands  " 
are  provided  who  relieve  these  men  at  the  end  usually  of  every  half 
hour. 

With  continuous  furnaces  this  strenuous  labor  is  eliminated.  The 
metal  is  charged  by  mechanical  pushers  which  shove  the  billets  in 
an  unending  line  through  the  furnace,  pushing  them  out  on  the 
other  side  onto  a  motor-driven  roller  conveyer  which  receives  the 
billets  as  they  fall  and  carries  them  to  the  rolls.  The  continuous 
furnace  also  possesses  advantages,  in  that  fewer  furnaces  are  neces- 
sary and  consequently  the  total  heat  generated  is  much  less  and  more 
air  can  get  to  tiie  few  furnace  men  who  are  employed. 

The  roll  train  used  in  the  bar  mills  usually  consists  of  three  or 
more  stands  of  rolls  placed  end  to  end  in  a  straight  line  so  that  all 
can  be  driven  by  one  engine  without  the  need  of  gears.  The  rolls 
used  are  anywhere  from  7  to  20  inches  in  diameter,  though  the  usual 
size  is  from  8  to  14  inches.  Although  each  stand  in  such  a  mill 
usually  has  its  own  distinctive  name,  for  practical  purposes  they  may 
be  divided  into  three  groups,  the  roughing  rolls,  the  intermediate 
or  stranding  rolls,  and  the  finishing  rolls.  TTie  roughing  rolls  almost 
always  consist  of  one  stand  of  three-high  rolls,  as  the  billet  must  be 
passed  back  and  forth  through  this  stand  until  it  is  considerably 
reduced  in  section.  Both  the  intermediate  and  finishing  rolls,  how- 
ever, have  two  or  more  stands  which  may  be  only  two-high  if  the 
metal  passes  through  each  stand  in  only  one  direction.     In  the 


Digitized  by  VjOOQ IC 


70  LABOB  CONDITIONS  IN  IBON  AlH)  STEEL  INDUSTBY. 

smaller  mills  and  sometimes  in  the  bar  mills  funnel-shaped  guides 
are  placed  in  front  of  the'  passes  or  grooves  in  the  intermediate  and 
finishing  rolls  to  help  the  workmen  in  entering  the  piece  properly 
and  to  protect  the  metal.  On  the  opposite  side  of  the  roll  from  the 
guides  are  placed  flat  pieces  of  steel  or  "guards"  to  prevent  the 
piece  of  metal  from  wrapping  around  the  roll  and  coming  out  on  the 
side  where  it  was  entered,  with  the  probability  of  seriously  injuring 
the  workmen  and  badly  damaging  the  material. 

The  operation  of  rolling  a  bar  proceeds  roughly  as  follows :  When 
the  red-hot  billet  is  brought  down  from  the  furnace  it  is  grasped 
with  tongs  by  the  "  rougher,"  who  stands  on  the  furnace  side  of  the 
roughing  rolls.  He  lifts  the  billet  slightly  and  puts  it  into  the  largest 
of  the  passes  formed  between  the  middle  and  lower  rolls  by  the 
grooves  cut  in  their  surfaces.  Usually  the  billet  is  gripped  by  the 
rolls  and  carried  through  without  difficulty,  but  if  not  the  rougher 
throws  his  weight  behind  it,  forcing  it  into  the  pass  imtil  the  rolls 
pull  it  through.  As  the  billet  issues  on  the  other  side  slightly  re- 
duced in  section,  it  is  seized  near  the  end  by  a  second  man  known 
either  as  the  "  catcher  "  or  "  rougher  up  "  who  lifts  it  and  puts  it  into 
the  pass  between  the  middle  and  upper  rolls,  which  carry  it  back  to 
the  side  on  which  it  started.  If  the  billet  is  large  the  roughers  are 
assisted  by  hookers,  who  have  long  bars  hooked  at  the  end  and  sus- 
pended by  a  chain  near  the  center.  These  bars  are  inserted  under  the 
billets,  using  the  chain  suspension  as  a  fulcrum,  and  the  weight  of 
the  hooker  is  thrown  on  the  other  end  of  the  lever  thus  formed.  The 
billet  is  thus  passed  back  and  forth  through  the  rolls,  each  time 
through  a  pew  and  smaller  pass,  by  the  rougher  and  catcher  until  it 
is  considerably  reduced  in  section  and  perhaps  ten  times  as  long  as 
at  the  start.  When  the  proper  section  is  reached  the  end  of  the  now 
elongated  and  flexible  piece  is  seized  with  tongs  by  another  man,  the 
"  strander,"  as  it  issues  from  the  rolls,  swung  around  in  a  loop  and 
inserted  in  the  guide  in  front  of  the  proper  pass  of  the  stranding 
rolls.  As  it  comes  out  on  the  opposite  side  another  strander  sekses  it 
and,  looping  it  again,  inserts  it  in  the  proper  pass.  This  work  has  its 
own  peculiar  dangers,  because  in  performing  it  the  strander  stands 
inside  the  loop  of  red-hot  metal.  If  a  twist  is  formed  in  the  bar  in 
the  first  set  of  stranding  rolls,  thus  causing  it  to  be  suddenly  stopped, 
the  second  stranding  set,  in  which  the  front  end  of  tlie  bar  has  been 
inserted,  will  quickly  tighten  up  the  loop  and  draw  it  close  to  the 
workman  standing  within.  He  is  usually  protected  from  the  piece 
reaching  his  body  by  a  heavy  iron  pillar  erected  behind  him. 
Sometimes,  however,  if  he  is  working  very  rapidly  and  is  some- 
what careless  he  may  neglect  to  put  the  loop  behind  this  pillar,  in 
which  case  if  there  is  a  sudden  stoppage  the  loop  tightens  up,  and  this 
means  almost  certainly  a  very  serious  injury  for  him.    There  is  a 
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further  danger  connected  with  this  work  in  that  the  ends  of  the  rods 
frequently  split  Such  split  ends  should  be  cut  off  by  the  workmen 
either  with  the  automatic  shears  which  are  usually  provided  in  fast 
mills  at  each  stand,  or  with  a  hatchet.  If  this  is  not  done  only  one 
part  of  the  split  end  may  enter  the  pass  and  be  drawn  between  the 
rolls  while  the  other  part  of  the  bar  is  driven  forward  by  the  speed 
of  the  rolls  not  through  the  pass  but  over  the  rolls,  causing  great 
danger  to  the  workmen  on  the  other  side.  Instances  have  occurred 
where  the  split  end  of  a  bar  has  penetrated  a  workman's  body  and 
resulted  in  fatal  injury. 

When  the  mills  are  run  at  very  high  speed,  as  most  of  the  small 
guide  mills  are,  it  becomes  very  difficult  to  give  each  bar  the  necessary 
inspection  to  be  sure  that  the  ends  are  not  split.  Furthermore,  the 
workmen  may  not  shear  off  quite  enough  of  the  end  in  inserting  the 
bar  into  the  shears,  and  there  is  no  time  in  the  rapidly  running  mills 
to  stop  to  make  a  second  attempt,  for  by  this  time  a  second  bar  would 
be  coming  through  the  rolls,  which  it  is  his  duty  to  receive. 

This  looping  of  the  bar  is  continued  generally  through  several 
stands  in  succession  in  the  smaller  mills,  the  bar  being  continually 
reduced  in  section  and  greatly  elongated.  When  the  last  or  finishing 
pass  is  reached  the  bar  is  usually  allowed  to  run  out  along  the  floor 
in  a  straight  line,  the  finishers  seizing  it  this  time  at  the  rear  end 
and  returning  it  without  looping  into  the  finishing  pass.  This  slight 
pause  allows  the  metal  to  oxidize  or  form  a  "  scale  "  on  the  surface, 
and  this  scale  is  removed  in  the  final  pass,  leaving  a  smooth-finished 
surface.  As  the  piece  emerges  from  the  finishing  pass  it  is  caught 
with  tongs  by  men,  or  sometimes  boys,  who  are  known  as  "  hotbed 
men  "  or  "  drag  outs,"  and  dragged  over  the  cast-iron  plates  which 
form  the  "  cooling  bed  "  or,  as  it  is  more  generally  called,  the  "  hot- 
bed." On  the  hotbed  the  pieces  are  laid  out  in  straight  lines  and 
allowed  to  cool.  The  work  on  the  hotbed,  as  may  be  easily  imder- 
stood,  is  done  under  conditions  of  considerable  heat,  for  not  only  is 
there  a  great  deal  of  heat  radiated  from  the  hot  metal,  but  the  cast- 
iron  plates  themselves  are  always  at  a  very  high  temperature,  and  it  is 
over  these  plates  that  the  hotbed  men  must  walk  in  dragging  the  bar 
to  its  proper  place.  This  whole  crew  of  men,  including  both  the  roll 
hands  and  drag  outs,  are  under  the  immediate  supervision  of  the 
roller.  He  is  also  generally  responsible  for  the  entire  operation  and 
the  quality  of  the  product  of  the  rolling  mill.  If  the  mill  is  running 
properly  he  is  not  a  busy  man,  but  if  anything  goes  wrong  he  sets  to 
work  with  the  rest  of  the  crew  to  right  it  as  soon  as  posssible.  His 
position  requires,  chiefly,  long  experience  and  familiarity  with  the 
working  conditions  and  requirements  of  the  mill,  and,  on  account 
of  his  responsibility,  he  is  well  paid  for  knowing  at  once  what  is 
wrong  and  what  is  the  quickest  way  to  correct  the  difficulty. 
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In  the  finishing  end  of  the  bar  mill,  which  is  usually  a  large  com- 
paratively open  space,  a  very  large  number  of  men  are  to  be  seen 
cutting  the  bars  into  lengths  on  small  shears  or  circular  saws,  bun- 
dling the  cut  rods,  and  preparing  them  for  shipment  Laborers  are 
busy  with  hand  trucks  hauling  material  from  operation  to  operation 
and  finally  into  the  waiting  box  cars  or,  if  the  material  goes  into 
f^tock,  to  the  warehouse.  The  heat,  smoke,  and  other  debilitating  and 
unpleasant  features  of  the  mill  hardly  affect  this  group  of  men,  ex- 
cept in  a  few  badly  planned  and  constructed  mills. 

ROD   MILLS. 

The  general  equipment  of  the  rod  mills  is  much  more  elaborate  and 
highly  developed  than  that  described  for  the  bar  and  guide  mills. 
With  the  growing  use  of  the  telephone  and  the  employment  of  wire 
^or  fencing,  the  demand  for  wire  rods  has  become  so  great  that  it 
requires  mills  of  large  capacity  to  produce  a  sufficient  quantity.  The 
production  of  wire  rods  increased  from  846,291  tons  in  1900  to 
2,240,830  tons  in  1910.  The  great  development  that  has  taken  place 
in  these  mills  will  be  appreciated  when  it  is  known  that  in  1880  a 
mill  could  not  turn  out  more  than  30  tons  of  rods  in  24  hours ;  while 
now  mills  with  rolls  of  the  same  size  but  with  a  somewhat  larger  roll- 
ing crew  turn  out  400  tons  or  more  of  such  rods  in  the  same  length  of 
time. 

These  changes  have  come  about  through  progressive  developments 
of  the  equipment  in  every  part  of  the  mill.  Furnaces  capable  of 
economically  providing  the  required  steel  without  delays  have  been 
devised,  additional  stands  of  speedier  and  stronger  rolls  have  been 
added,  and  various  devices  have  been  introduced  to  make  the  han- 
dling of  the  material  at  the  rolls  as  nearly  automatic  as  possible,  while 
the  methods  of  disposing  of  the  finished  material  have  been  revolu- 
tionized. 

The  furnaces  used  in  rod  mills  are  practically  all  of  the  continuous 
type,  and  so  completely  provided  with  mechanical  devices  for  charg- 
ing, drawing,  and  conveying  the  billets  to  the  rolls  that  manual  labor 
around  the  furnaces  is  almost  eliminated.  Very  few  men  will  be  seen 
around  such  furnaces,  and  such  as  there  are  will  be  seen  to  be  chiefly 
occupied  in  carefully  watching  the  furnace  and  operating  levers  con- 
trolling the  charging  machine  and  the  roller  conveyors  which  carry 
the  hot  billets  to  the  mill. 

Practically  all  the  wire  rods  made  in  the  United  States  at  the  pres- 
ent time  are  produced  on  one  or  the  other  of  two  types  of  mills — (1) 
the  Garrett  mill  or  one  of  its  many  slight  modifications,  and  (2)  the 
continuous  mill.  The  Garrett  mill  is  of  the  looping  type ;  but  in  order 
to  obtain  the  very  high  speeds  necessary  to  finish  the  rod  before  it  has 
perceptibly  cooled  and  to  allow  the  roughing  to  be  done  at  as  low 
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speed  as  possible,  the  mill  is  split  into  three  or  four  trains  of  from 
two  to  five  stands  each,  placed  end  to  end  as  in  the  bar  mills.  The 
feature  of  chief  prominence  in  this  mill  is  the  use  of  "  repeaters  "  to 
eliminate  the  use  of  a  number  of  highly  skilled  men.  In  the  bar  mills, 
it  will  be  remembered,  the  piece  is  seized  by  a  workman  as  it  issues 
from  each  pass,  looped  around,  and  entered  in  the  next  pass.  In  the 
Garrett  mill  semicircular  troughs  are  arranged  leading  from  one  pass 
to  the  next,  so  that  the  end  of  the  rod  is  guided  by  this  trough  from 
one  stand  of  rolls  to  the  next  and  entered  in  the  proper  pass  without 
being  touched.  For  technical  reasons  these  trough  guides,  or  "re- 
peaters," can  be  used  on  only  one  side  of  the  mill,  so  that  along  one 
side  of  such  mills  at  each  alternate  stand  a  man  will  be  seen  seizing 
the  end  of  the  red-hot  rod  as  it  darts  out  from  the  rolls,  looping  the 
swiftly  traveling  rod  around  and  entering  it  into  a  pass  in  the  next 
stand.  With  the  rapid  reduction  of  section  the  length  of  the  rod  is 
constantly  increasing,  so  that  loops  are  formed  between  each  stand, 
which  stretch  out  along  the  floor  in  graceful,  glowing  lines.  These 
loops  must  be  kept  straight,  for  otherwise  the  rod  will  become  tangled 
and  a  "  cobble  "  will  result,  necessitating  the  shutting  down  of  the  mill. 
This  is  accomplished  partly  by  having  the  floor  slope  away  from  the 
mill  on  both  sides  so  that  the  loop  is  pulled  out  straight  by  its  own 
weight  and  partly  by  having  "hookers,"  who  are  usually  boys, 
straighten  out  the  loops  and  prevent  the  rods  from  being  entangled 
by  the  use  of  long  rods  with  a  small  hook  at  the  end.  As  there  are 
from  three  to  five  loops  of  different  lengths  going  through  the  finish- 
ing passes  at  the  same  time,  there  is  much  danger  connected  with  this 
occupation  and  great  agility  is  necessary  to  keep  the  red-hot  rods, 
which  are  running  at  a  rate  as  high  as  30  miles  an  hour  from  being 
entangled.  These  mills  run  at  such  speed  that  when  a  "  cobble  "  is 
produced  by  a  twist  forming  in  the  rod  both  sides  of  the  mill  become 
a  perfect  confusion  of  red-hot  tangled  rods  before  the  rolls  can  be 
stopped.  As  the  very  fast  mills  finish  from  three  to  five  rods  at  a 
speed  of  3,000  feet  per  minute,  a  delay  of  less  than  a  minute  suffices 
to  pile  up  more  than  a  mile  of  tangled  rods,  allowing  for  the  shorter 
length  of  the  rods  in  the  earlier  passes. 

The  continuous-rod  mill  is  entirely  different  from  the  Garrett  mill. 
The  stands  of  rolls  instead  of  being  placed  end  to  end  are  placed  one 
behind  the  other,  so  that  the  rod  passes  in  a  straight  line  through  all 
the  stands  of  rolls  without  being  handled  during  the  entire  process. 
Instead  of  the  large  number  of  men  around  the  rolls,  as  in  the  Gar- 
rett mill,  almost  none  are  to  be  seen  in  the  continuous  mill.  The  only 
men  around  such  a  mill  are  lever  men  to  start  and  stop  the  rolls, 
control  the  switch  which  guides  the  billet  to  the  proper  pass,  and  to 
be  on  hand  and  act  as  repair  men  in  case  of  trouble.  These  men  are 
located  near  the  rolls  in  a  pulpit,  which  is  usually  completely  inclosed 
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with  heavy  close-meshed  netting  or  boiler  plate,  so  that  if  a  cobble 
occurs  they  will  be  protected  from  the  rods  whi<?h  fly  in  all  directions 
on  such  occasions.  Instances  are  known  where  the  rods  have  escaped 
from  the  rolls  with  such  a  direction  and  velocity  that  they  became 
entwined  in  the  girders  of  the  roof  before  the  mill  could  be  stopped. 
At  other  times  they  twist  out  over  the  floor  and  cover  the  entire 
space  with  a  network  of  red-hot  iron.  So  great  is  the  danger  from 
these  cobbles  that  some  of  the  more  recently  constructed  mills  are 
practically  inclosed  in  a  cage  of  heavy  wire  netting  and  operated  from 
the  outside. 

As  the  red-hot  rods  issue  from  the  finishing  passes  of  either  type 
of  mill  they  are  led  by  pipe  guides  to  power-driven  reels,  which  auto- 
matically wind  the  long  lengths  of  rod  and  then  drop  the  finished 
coil  onto  a  conveyer,  which  passes  through  water  on  the  way  to  the 
shipping  and  finishing  departments. 

AUXILIARY  DEPARTMENTS. 

With  the  rod  mills  the  survey  of  the  producing  departments  may 
be  considered  as  complete.  The  tube  mills  are  not  considered  here, 
because  they  are  highly  specialized  and  are  to  be  found  in  com- 
paratively few  plants.  This  does  not  by  any  means  cover  the  entire 
plant,  for  in  the  modem  steel  works  very  nearly  as  many  men  are 
required  in  the  various  auxiliary  departments  as  in  the  producing 
departments.  The  work  in  these  auxiliary  departments  and  the 
conditions  under  which  such  work  is  done  are  in  no  way  peculiar 
to  the  steel  industry  and  are  so  generally  familiar  that  very  little 
more  than  an  enumeration  of  these  departments  seems  to  be  necessary. 
The  first  necessity  in  practically  every  department  is,  of  course,  steam, 
which  is  usually  generated  in  large  boiler  houses  located  throughout 
the  plant  in  the  most  advantageous  positions. 

In  the  best  equipped  plants  these  boiler  houses  are  operated  with  a 
minimum  of  labor,  mechanical  devices  being  used  to  bring  in  the  coal, 
fire  the  boilers,  and  remove  the  ashes.  Some  of  the  more  recently 
built  boiler  plants  are  constructed  with  so  much  space  and  with  such 
attention  to  ventilation  that  the  smoke,  fimies,  and  heat  which  were  a 
characteristic  of  the  old-style  boiler  house  are  almost  entirely  absent. 
Furthermore,  the  boiler  houses  are  rapidly  being  dispensed  with 
through  the  use  of  large  gas  engines,  with  which,  using  the  waste 
gases  from  the  blast  furnaces,  more  than  enough  electric  power  can 
be  generated  to  drive  all  the  machinery  of  the  plant.  The  use  of 
electric  power  is  not  yet  general,  however,  and  in  most  of  the  plants 
the  steam  is  converted  into  power  in  ordinary  reciprocating  engines, 
operated  either  in  large  groups,  as  in  the  blast-furnace  and  Bessemer 
departments,  or  in  single  units,  as  in  the  rolling  mills.  In  no  other 
department  can  the  difference  between  the  construction  ideas  of  30 
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years  ago  and  those  of  to-day  be  more  clearly  seen  than  in  the  blow- 
ing-engine houses.  The  blowing-engine  houses  in  most  of  the  recently 
constructed  plants  are  models  of  cleanliness,  safety,  and  convenience. 
The  house  itself  is  constructed  of  brick,  with  a  high  ventilated  roof, 
good  light,  and  concrete  floors  as  solid  as  rock  and  perfectly  clean 
and  free  from  grease.  The  oiling  is  largely  done  automatically,  every 
part  of  the  engine  to  which  a  workman  may  ever  go  is  completely 
railed,  and  all  moving  parts  are  completely  and  permanently  guarded. 
All  brasses  and  steel  surfaces  are  polished  like  mirrors,  and  dust  on 
any  part  is  unknown.  To  contrast  such  equipment  with  the  cramped 
engine  rooms  to  be  found  in  plants  built  30  years  ago,  where  there  is 
scarcely  room  to  pass  between  the  engine  and  the  walls,  and  where 
there  is  almost  no  protection  for  moving  parts  and  no  safe  methods 
of  reaching  difficult  working  positions,  is  to  appreciate  the  degree 
to  which  the  economy  of  proper  construction  has  been  realized  during 
this  period  of  evolution. 

So  tremendous  is  the  consumption  of  water  in  a  modern  steel  works 
that  the  proximity  to  an  adequate  source  of  supply  is  one  of  the  prime 
factors  in  determining  the  location  of  a  plant.  To  pump  this  great 
amount  of  water  to  the  positions  where  it  is  needed  a  very  elaborate 
equipment  of  pumps  is  necessary.  So  nearly  perfect  and  automatic 
are  these  pumps  in  their  action  that  only  a  few  men  are  needed  to 
tend  them.  The  gas  producers,  however,  which  in  the  modern  steel 
works  are  used  to  provide  the  fuel  for  the  open-hearth  and  for  the 
reheating  furnaces,  require  a  large  complement  of  men.  Even  the 
best  gas  producers,  with  mechanical  stokers  and  mechanical  poking  of 
the  fuel  in  the  producers,  are  not  pleasant  places  in  which  to  work 
on  account  of  the  escaping  smoke  and  gases.  They  are,  however,  in 
complete  contrast  to  the  old,  poorly  constructed  producers,  from 
which  there  is  a  constant  escape  of  .dense  smoke  and  fumes,  often 
heavily  laden  with  poisonous  carbon  monoxide,  into  which  the  gas 
men  must  go  in  performing  their  duties.  Simple  exposure  to  these 
fumes  for  only  a  few  minutes  is  almost  suffocating,  while  to  perform 
any  considerable  work  in  the  midst  of  them  is  exhausting  and  debili- 
tatitig  in  the  last  degree. 

The  entire  yard  is  a  network  of  narrow  and  standard  gauge  tracks 
connecting  the  departments  with  each  other  and  with  the  railroad 
tracks  of  the  main  line.  Over  these  tracks  run  locomotives  of  all 
sizes,  from  the  powerful  yard  engines  to  the  small  dinkeys,  as  well 
as  locomotive  cranes.  In  addition,  in  order  to  pile  the  many  kinds 
of  material  in  the  stockyards  in  an  orderly  manner  and  to  make  it 
possible  to  load  the  material  expeditiously  and  economically,  electric 
overhead  cranes  of  all  kinds  and  sizes  from  the  huge  ungainly  gantry 
and  bridge  cranes  to  the  small  overhead  transfer  cranes  are  required. 
Most  of  tJiese  cranes  in  the  modem  steel  works  are  equipped  with  mag- 
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nets,  by  which  the  efficiency  of  the  cranes  is  greatly  increased  and  the 
number  of  men  required  to  help  the  cranemen  is  very  greatly  de- 
creased. To  operate  all  this  transportation  madiinery  and  keep  the 
yard  and  tracks  clean  a  very  large  force  of  workmen  is  required. 
The  general  conditions  as  regards  danger,  exposure  to  the  weather, 
etc.,  under  which  they  work  are  very  much  the  same  as  in  any  large 
railroad  yard,  except  that  in  the  steel  plant  much  of  the  material 
handled  is  hot  or  in  a  molten  condition. 

To  maintain  the  highly  complex  steel  plant  and  its  machinery  in 
proper  conditions  a  large  and  highly  organized  mechanical  force 
is  required.  A  part  of  these  men  are  permanently  attached  to  the 
various  producing  departments,  so  that  their  general  working  condi- 
tions are  very  much  the  same  as  for  the  men  engaged  directly  in 
production.  The  larger  number,  however,  work  in  the  shops.  The 
principal  shops  are,  of  course,  the  machine  shops,  but  there  are  also 
boiler,  blacksmith,  pipe,  pattern,  carpenter,  paint,  tin,  electrical,  roll, 
and  various  special  repair  shops.  Most  large  steel  plants  also  have  n 
foundry,  and  in  some  cases  these  foundries  are  very  large  and  pro- 
duce a  merchantable  product  These  shops,  so  far  as  the  nature  of - 
the  work  and  the  general  physical  conditions  are  concerned,  do  not 
differ  in  any  respect  from  similar  shops  operated  independently  or 
in  connection  with  other  industries.  Some  of  the  shops  are  exception- 
ally well  housed  and  equipped  with  the  very  best  provisions  for  the 
safety  of  the  workmen  and  for  ventilation  and  lighting  of  the  shop. 
In  other  plants  shop  conditions  are  very  bad ;  not  only  are  the  build- 
ings badly  designed  for  light  and  ventilation  and  the  machines  with- 
out even  elementary  protection  of  gears,  belts,  etc.,  but  the  floors  are 
littered  with  parts  and  no  semblance  of  order  prevails  anywhere. 

This  completes  the  survey  of  a  complete  modem  steel  works.  In 
making  this  survey  many  minor  modifications  of  the  types  of  rolling 
mills  have  been  ignored  as  of  no  importance  to  those  primarily  inter- 
ested in  the  conditions  of  labor.  The  attempt  has  been  made  in  this 
description  not  so  much  to  give  a  bare  outline  of  the  processes  as  to 
give  an  idea  of  the  general  nature  of  the  work  and  at  the  same  time 
the  general  physical  conditions  of  speed,  temperature,  smoke,  etc., 
under  which  the  work  is  performed,  so  that  in  the  more  detailed  dis- 
cussions of  the  working  conditions  which  follow,  a  general  picture  of 
the  modern  plant  will  be  in  the  reader's  mind« 
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CHAPTER  III. 

TEE  WOSEHEH. 

OSNERAL  ORGANIZATION  OF  LABOR  FORCS. 

The  labor  force  of  the  iron  and  steel  industry  may  be  considered 
as  consisting  fundamentally  of  two  great  groups:  (1)  The  produc- 
tion force,  and  (2)  the  mechanical  force.  This  distinction  is  of  the 
greatest  importance  because  of  the  essential  differences  between  the 
two  groups.  In  the  first  place  the  general  working  conditions  of  the 
groups  are  entirely  different  The  duties  of  the  production  force 
consist  largely  in  operating  the  furnaces  and  machines  in  which  iron 
and  steel  are  manufactured  and  shaped,  and  in  handling  the  materials 
and  products.  The  mechanical  force  is  concerned  chiefly  with  keep- 
ing the  various  appliances  and  machines  in  proper  working  condition 
and  in  operating  the  locomotives  for  yard  transportation  and  the 
engines  and  electric  generators  which  furnish  power  to  the  entire 
plant.  The  chief  difference  in  working  conditions  resulting  from 
this  distinction  of  duties  is  that  the  work  of  the  production  force  is 
necessarily  continuous,  day  and  night,  and  for  part  of  the  force  also 
continuous  throughout  the  week,  for  they  must  be  on  duty  during 
every  hour  that  their  department  is  operated.  With  the  exception  of 
the  small  proportion  of  the  mechanical  force  who  are  in  charge  of  the 
power  plants  and  those  who  must  be  present  in  case  of  emergencies?, 
the  greater  part  of  the  work  of  this  group  can  be  done  during  the  day, 
and  their  hours  of  labor  can  accordingly  be  easily  adjusted  to  any 
reasonable  schedule.  The  working  time  of  the  mechanical  force, 
however,  is  likely  to  be  very  irregular,  with  a  great  deal  of  overtime 
and  Sunday  work,  even  if  the  mills  are  not  actually  operated  on 
Sunday.  The  difference  in  the  duties  of  the  two  forces  also  carries 
with  it  a  difference  in  the  nature  and  degree  of  hazard  and  in  the 
general  physical  surroundings  to  which  the  men  are  subjected. 

The  seccaid  distinction  between  the  production  and  the  mechanical 
force  lies  in  the  fact  that  in  the  employment  of  the  mechanical  force 
the  steel  industry  is  to  a  large  extent  in  direct  competition  with  other 
industries,  so  that  in  no  small  degree  the  hours  of  labor,  wages,  and 
other  wcMPking  conditions  are  determined  by  conditions  outside  the 
steel  industry.  The  skilled  and  semiskilled  steel  workers,  on  the  other 
hand,  are  so  highly  specialized  that  they  have  practically  no  openings 
for  ^nployment  at  reasonable  wages  outside  the  steel  industry,  and 
the  industry  is  therefore  in  a  peculiar  sense  responsible  for  their 
w<»king  coiiditi<$D8. 
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In  order  to  show  the  composition  of  the  labor  force  in  a  modem 
highly  organized  steel  plant  the  following  table  has  been  prepared. 
This  table  shows  for  each  department  the  proportion  of  skilled,  semi- 
skilled, and  unskilled  workmen  required  to  operate  the  plant.  Fore- 
men and  bosses  are  not  included  in  the  table : 

COMPOSITION  OF  THE  LABOR  FORCE  OF  A  LARGE  STEEL  PLANT,  BY  DEPARTMENTS 
[Foremen,  saperintendentB,  and  office  force  ue  not  Indnded.] 


Departmenti. 


Total 
em- 
ployees. 


Nmnber  of  employees. 


Skflled. 


Semi- 
skiUed. 


Un- 
skilled. 


Per  cent  of  employees. 


Skilled. 


Semi- 
skilled. 


Un- 
skilled. 


Prodootion  force: 

Blast  furnaces 

Open-hearth  furnaces 

Bfeoming  and  slabbing  mills 

Btractnral  mills 

PUte  mills 

Merchant  mills 

Total  prodootloii  foroe... 

Medianksa]  force: 

Steam 

Electric  light  and  power 

Transportation 

Shops 

Foundry 

Shipping  and  mill  yards 

Oeneral  yard  labor 

Total  mflfihanical  force. . . 

Grand  total 


609 
1,161 
477 
283 
668 
53 


421 
183 
119 
284 
28 


371 
105 

61 
117 

11 


357 
369 
189 
113 
267 
14 


7.4 
36.3 
38.4 
42.0 
42.5 
52.8 


41.5 
32.0 
22.0 
18.0 
17.6 
20.8 


61.1 
31.8 
39.6 
30.0 
40.0 
26.4 


3,841 


1,0S7 


046 


1,309 


82.6 


28.8 


30.2 


275 
203 
396 
1,085 
S3 
376 
613 


7 

78 
234 
453 
38 
41 
4 


180 
117 
129 
483 

26 
109 

17 


13 
33 

149 
19 

226 


2.5 
36.0 
59.1 
41.8 
45.8 
10.0 
.7 


65.5 
57.6 
32.6 
44.5 
31.3 
29.0 
2.8 


82.0 
6.4 
8.3 
13.7 
22.9 
60.1 
06.6 


3,031 


860 


1,061 


1,120 


8.0 


35.0 


87.0 


6,372 


1,937 


2,006 


2,429 


30.4 


31.5 


38.1 


In  making  this  classification  those  workmen  were  regarded  as 
"  skilled  "  who  were  in  occupations  which  demanded  a  knowledge  of 
some  trade  or  technical  process.  The  "  semiskilled "  consisted  of 
workmen  who  acted  as  helpers  to  the  skilled  workmen,  and  also  of 
those  who  had  been  taught  to  perform  scxne  special  function.  Such 
functions  frequently  require  considerable  dexterity,  but  they  do  not 
demand  a  special  course  of  training  or  long  experience  in  the  occu- 
pation. The  "unskilled"  workmen  consisted  largely  of  "common 
laborers,"  Uncertainty  frequently  arose  in  classifying  the  "semi- 
skilled," but  the  division  was  made  on  the  basis  that  all  members  of 
this  group  should  earn  at  least  18  and  under  25  cents  per  hour.  As 
finally  classified,  all  the  skilled  workmen  earned  25  cents  or  more  per 
hour,  the  semiskilled  18  and  under  25  cents  per  hour,  and  the  un- 
skilled under  18  cents  per  hour. 

Some  consideration  should  be  given  to  the  general  characteristics 
of  these  various  types  of  workmen  before  passing  on  to  a  discussion 
of  the  working  force  as  a  whole.  Though  relatively  few  in  number, 
the  skilled  steel  workers  perform  practically  all  the  work  which  is 
peculiar  to  the  industry.  These  skilled  steel  workers  are  for  the 
most  part  native  bom  and  are  drawn  largely  from  families  which 
either  in  Europe  or  in  America  have  been  previously  identified  with 
the  industry,  in  many  cases  for  several  generations.    The  foreign- 
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bom  skilled  steel  workers  are  chiefly  English,  Scotch,  German,  Irish, 
and  Welsh,  who  learned  the  trade  abroad,  but  the  number  of  skilled 
steel  workers  drawn  from  Europe  in  recent  years  has  been  very 
small.  The  recent  report  of  the  Immigration  Commission  shows  that 
the  majority  of  the  English,  Irish,  Scotch,  German,  and  Welsh  com- 
bined who  are  now  in  the  industry  came  to  this  country  more  than  20 
years  ago,  and  that  less  than  15  per  cent  of  them  have  come  within 
the  last  five  years.* 

These  skilled  steel  workers  are  almost  without  exception  well  de- 
veloped physically  and  far  above  the  average  iji  practical  knowledge 
and  intelligence.  These  physical  and  mental  qualities  are  in  part  the 
result  of  the  vigorous  selection  that  takes  place  before  the  man 
reaches  the  position  of  a  skilled  workman,  for  he  must  have  mental 
and  physical  powers  above  the  average  to  compete  for  the  higher 
positions.  The  nature  of  the  work  also  tends  to  produce  an  unusual 
physical  development  and  to  accustom  the  workmen  to  think  quickly 
and  accurately  in  emergencies. 

The  semiskilled  among  the  production  force  consist  for  the  most 
part  of  workmen  who  have  been  taught  to  perform  relatively  complex 
functions,  such  as  the  operation  of  cranes  and  other  mechanical  appli- 
ances, but  who  possess  little  or  no  general  mechanical  or  metallurgical 
knowledge.  These  semiskilled  workmen  are  to  a  great  extent  re- 
cruited from  among  the  unskilled,  although  in  many  cases  boys  and 
young  men  18  to  20  years  of  age  are  being  utilized  to  fill  the  positions. 
This  class  has  been  developed  largely  within  recent  years  along  with 
the  growth  in  the  use  of  machinery  and  electrical  power  in  the 
industry.  The  whole  tendency  of  the  industry  is  to  greatly  increase 
the  proportion  of  the  production  force  formed  by  this  semiskilled 
class  of  workmen.  They  are  displacing  both  the  skilled  and  the 
unskilled  workmen,  though  at  present  the  displacement  is  largest 
among  the  unskilled,  as  the  function  of  most  of  the  machinery  re- 
cently developed  is  to  perform  work  formerly  done  by  unskilled  labor 
rather  than  to  eliminate  the  necessity  for  skilled  employees.  The 
work  done,  though  frequently  very  complex,  is  mostly  of  a  routine 
character,  and  wherever  this  is  the  case  it  is  possible  and  economical 
to  take  either  a  boy  or  one  of  the  more  intelligent  of  the  unskilled 
and  train  him  to  do  the  work,  even  though  much  time  and  patience 
may  be  demanded  for  the  training. 

The  unskilled  workmen  form  about  half  of  the  production  force 
of  the  industry  as  a  whole.  There  is,  however,  considerable  difference 
between  different  plants  in  this  respect,  depending  upon  the  processes 
carried  on  and  the  mechanical  equipment  of  the  plant.  In  the  plant 
shown  in  the  preceding  table  the  imskilled  workmen  constituted  only 
39.2  per  cent  of  the  production  force,  because  of  the  complete  me- 

^  Reports  of  the  Immigration  Commission,  toL  9,  p.  282. 
7447'— S.  Doc  110. 02-1.  vol  8 6 
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chanical  equipment  of  the  plant.  Although  the  unskilled  workmen 
are  chiefly  recent  immigrants  from  eastern  and  southern  Europe, 
there  are  a  number  of  Americans  and  representatives  of  the  older 
immigration  who,  either  through  old  age,  accident,  or  personal  unfit- 
ness for  a  higher  class  of  work,  form  a  part  of  this  group.  Although, 
as  will  be  shown  more  in  detail  later,  there  are  representatives  of 
nearly  every  race  of  immigrants,  it  is  worth  noting  that  the  Poles 
and  Slovaks  seem  to  be  best  qualified  for  the  particular  work  required 
in  this  industry  and  are  given  the  preference  of  employment.  They 
are  strong,  steady,  and  capable  of  being  trained  rapidly.  Although 
the  duties  of  these  unskilled  workmen  are  numerous  and  varied,  they 
consist  largely  either  in  handling  the  materials  and  products  of  the 
different  processes  or  in  cleaning  up  the  waste,  such  as  slag  and  scrap, 
which  accumulates  in  tremendous  quantities  in  all  the  departments. 

Little  need  be  said  of  the  characteristics  of  the  mechanical  force,  as 
they  differ  in  no  wise  from  workmen  in  the  mechanical  trades  gen- 
erally. The  skilled  workmen  of  the  mechanical  force  are  the  ma- 
chinists, millwrights,  electricians,  bricklayers,  and  loc(Hnotive  and 
stationary  engineers,  who  are  partly  trained  in  the  steel  industry  and 
partly  recruited  from  other  industries. 

The  semiskilled  workmen  are  chiefly  "  handy  men  "  and  machine 
operators,  and  here,  as  in  the  productive  departments,  this  group 
is  being  recruited  largely  from  among  the  unskilled  workmen  of 
foreign  birth.  The  unskilled,  though  usually  forming  a  slightly 
smaller  proportion  of  the  mechanical  force  than  of  the  production 
force,  are  still  very  numerous  and  differ  in  no  respect  from  those  in 
the  production  force,  except  that  as  the  productive  occupations  offer 
the  highest  weekly  wages  and  the  steadiest  emplojment,  the  best 
men  tend  to  secure  employment  there. 

Over  all  these  employees  and  distinct  from  them  in  immediate 
interests  and  to  a  large  extent  in  working  conditions  are  the  fore- 
men and  bosses.  These  foremen  are  of  many  grades  and  classes, 
ranging  from  the  general  foreman  of  a  department  with  the  pay 
and  authority  of  an  assistant  superintendent  to  the  "straw  boss" 
of  a  gang  of  unskilled  laborers,  who  gets  little  more  than  the 
laborers  except  the  honor  of  being  a  "  boss  "  and  the  possible  "  petty 
graft"  that  may  be  obtained  from  his  gang  in  return  for  favors. 
The  last  item  is  sometimes  a  matter  of  much  importance  and  is 
fully  discussed  in  another  part  of  the  report  (see  p.  147).  Except 
for  the  "  straw  bosses,"  the  great  majority  of  the  foremen  are  Ameri- 
can bom,  and  are  recruited  almost  altogether  from  the  ranks  of  the 
skilled  workmen.  Also  it  may  be  noted  that  many  of  the  skilled 
workmen  who  were  formerly  an  integral  part  of  a  gang  or  crew 
have,  in  the  development  of  the  industry,  tended  more  and  more  to 
exercise  supervisory  functions  exclusively.  This  is  true  of  such 
occupationfi  as  rcdlers,  heaters,  shearmen,  open-hearth  melters,  and 
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Bessemer  blowers.  In  many  mills  these  men  have  the  power  of  em- 
ploying and  discharging,  and  are,  therefore,  to  all  intents  and  pur- 
poses, foremen,  but  do  not  so  regard  themselves.  Nor  do  the  workmen 
so  regard  them,  but  rather  as  fellow  workmen  with  interests  identical 
with  their  own.  For  this  reason,  as  well  as  because  of  the  traditions 
of  the  industry,  it  is  best  in  this  discussion  to  regard  them  as  a  part 
of  t\ke  workmen. 

RACIAL  COMPOSITION  OF  LABOR  FORCE. 

The  iron  and  steel  industry  illustrates  in  a  striking  way  the  extent 
to  which  the  labor  forces  of  American  industries  have  been  recruited 
from  the  immigrants  who  have  come  to  this  country  in  such  great 
numbers.  The  steel  industry  offers  an  unusual  field  for  the  employ- 
ment of  raw  non-English-speaking  immigrants,  because  of  the  large 
amount  of  heavy  manual  labor  connected  with  the  handling  of  raw 
materials  and  finished  products,  and  much  remarkable  work  has  been 
done  in  utilizing  these  immigrants  under  proper  direction  to  perform 
comparatively  diflBcult  and  complex  tasks.  The  employment  of  im- 
migrants in  the  steel  industry  can  be  best  appreciated  by  comparison 
with  other  industries.  The  table  presented  below,  showing  the  de- 
gree to  which  the  principal  American  industries  have  utilized  immi- 
grant labor,  is  taken  from  the  recent  reports  of  the  Inmiigration 
Commission  and  relates  to  the  year  1907-8. 

NUMBER  AND  PER  CENT  OF  MALE  EMPLOYEES  OP  EACH  NATIVITY,  BY  PRINCIPAL 

INDUSTRIES,  1907-^ 
[Compiled  from  Reports  of  Immigretton  Commission.] 


Industiles. 


Nmnber 
of  male 
employ- 


Per  cent  of  each  specified  nativity. 


Native  bom  of 
native  fathflr. 


White.      Negro. 


Native 
bom  of 
foreign 
fttthflr. 


Foreign 
bom. 


Mining: 

C<»1  mining  (bituminous) 

Copper  mining  and  smelting 

Iron-ore  mining 

Metal  manufactures: 

Agricultural  implements  and  vehicles.. 

Oar  buildtaig  and  repairing 

Foundry  and  machine-shop  products . . 

Iron  and  iteel 

Locomotive  building 

Sewing  machine  manufacture 

Textiles: 

Cotton  goods 

Silknxxls 

Woolen  and  worsted  goods 

Miscellaneous: 

Boots  and  shoes 

Cigars  and  tobacco 

Clothing 

Furniture 

Glass 

Leather 

Oil  refining.. 


Paper  and  wood  pulp  manufocturing . 

Slaughtering  and  meat  packing 

Sugar  refining 


88  3(^8 
7,1?8 
8  281 

25,560 
21,955 
14,888 
86,069 
6,815 
8,536 

35,803 

4,167 

23,388 

13,184 
19,630 
10,616 

4,206 
11,615 
11,916 

6,063 
12,916 
40,060 

5,826 


21.0 
21.1 
13.5 

20.1 
27.3 
24.4 
84.S 

27.0 
15.0 

0.8 
15.0 
13.2 

42.7 
27.8 

3.7 
20.0 
40.7 
16.5 
11.1 
40.0 
17.7 

6.6 


7.6 
29.6 

.8 
1.8 

.3 
4.7 

.2 

.5 


0) 


(0 

.4 

23.2 

.1 

.3 

2.2 

.4 

.7 

1.4 

7.6 

.8 


0.5 
13.6 
4.3 

10.8 
16.0 
10.8 
IS.  4 
24.2 
26.0 

18.1 
27.6 
20.4 

23.0 
10.4 
13.7 
10.6 
16.8 
14.3 
21.2 
17.8 
13.4 
8.4 


61.0 
65.3 
52.6 

50.3 
54.0 
55.6 
•7.7 
48.6 
58.5 

72.1 
56.6 
66.4 

88.0 
88.6 
82.6 
60.1 
40.3 
68.8 
67.0 
4a6 
61.8 
86.8 
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From  the  above  table  it  will  be  seen  that  although  the  iron  and 
steel  industry  has  a  large  proporticm  of  foreign-bom  employees,  it 
is  by  no  means  exceptional  in  this  respect.  Here,  as  in  practically 
all  the  important  industries,  the  foreign  bom,  who  are  in  large  part 
recent  immigrants  from  eastern  and  southern  Europe,  constitute  a 
majority  of  the  labor  force.  The  possibility  of  utilizing  this  tre- 
mendous supply  of  cheap  though  untrained  labor  has  contributed 
greatly  to  the  expansion  of  the  iron  and  steel  industry.  The  intro- 
duction of  these  unskilled  immigrants  has  had  a  complex  and  im- 
portant effect  on  the  working  conditions  in  the  industry. 

The  following  table  shows  for  the  industry  as  a  whole  the  racial 
distribution  existing  in  1907-8,  as  reported  by  the  Immigration  Com- 
mission. In  compiling  this  table  all  races  having  less  than  0.5  per 
cent  of  the  total  have  been  combined  and  reported  as  "All  others." 

RACIAL  DISTRIBUTION  OF  EMPLOYEES  IN  THE  IRON  AND  STEEL   INDUSTRY. 
[From  Reports  of  the  Immigration  Commission,  voL  8,  p.  33.] 


General  natiyity  and  race. 


Percent 

Number. 

distribu- 

tion. 

20.801 
4,066 

24.9 

4.7 

408 

.5 

1,610 

1.9 

4.266 

6.0 

3,032 

3.6 

£34 

.6 

771 

.9 

932 

1.1 

4,003 

4.6 

2. 340 

2.7 

4,426 

6.1 

667 

.7 

2,448 

2.8 

1,167 

1.8 

1,793 

2.1 

064 

1.1 

4,676 

6.4 

7,807 

0.2 

074 

1.1 

1,372 

1.6 

660 

.8 

1.046 

1.2 

9,029 

10.6 

1.360 

1.6 

1,072 

1.2 

1,237 

1.4 

2,661 

3.1 

86.089 

100.0 

11,642 

13.4 

36,409 

42.8 

49.680 

67.7 

Native  bom  of  native  fathen 

White 

Native^bomof  forelKn  foittuor/by  country  of  birth  of  father 

Austria-Hungary 

England 

Gennany 

Ireland 

Scotland 

Wales 

AH  others 

Foreign  bom,  by  race: 

Croatian 

English 

German. 

Greek 

Irish 

Italian,  North. 

Italian,  South 

Lithuanian. 

PoiS^l*l!I!!!!;;!i!ii!!!!!!!!iii!!!iil!!!iI!!!!!i!!; 

Roumanian 

Russian 

Sootdi 

Servian 

Slovak 

Slovenian 

Swedish 

Welsh 

All  others 

Grand  total , 

Total  native  bora  of  foreign  father 

Total  native  bora , 

Total  fbreign  bom , 


The  greater  number  of  the  second  generation  of  immigrants  rep- 
resented by  the  "native  bom  of  foreign  father,"  it  will  be  noted, 
were  furnished  by  Germany,  Ireland,  England,  and  Wales,  their 
relative  importance  being  indicated  by  the  order  given.  Among  the 
foreign  bom  these  races  are  still  represented  by  large  numbers,  but 
they  are  entirely  overshadowed  by  the  Magyars,  Poles,  and  Slovaks. 
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Furthermore,  the  majority  of  the  earlier  type  of  immigrants  in  the 
steel  industry  have  been  in  this  country  for  15  years  or  more  and 
have  become  to  all  purposes  indistinguishable  from  the  second  genera- 
tion of  these  races.  The  most  important  races  among  the  foreign  born 
are,  in  the  order  named,  the  Slovaks,  Poles,  Magyars,  Germans,  and 
Croatians.  Taken  together  the  races  from  southern  and  eastern 
Europe  constitute  36,851,  or  73.2  per  cent,  of  all  the  foreign  born. 
They  alone  are  equal  to  the  entire  number  of  employees  in  the  indus- 
try bom  in  the  United  States,  and  exceed  the  nmnber  of  white  em- 
ployees bom  of  native  parents  by  15,550,  or  75  per  cent 

Furthermore,  it  may  be  noted  that  among  the  foreign  bom  the 
Slovaks  are  four  times  as  numerous  as  either  the  English  or  the 
Irish,  and  more  than  twice  as  numerous  as  the  Germans.  Even  the 
Magyars,  who  were  practically  unknown  in  this  country  a  genera- 
tion ago,  outnumber  each  of  the  predominating  races  of  the  earlier 
immigration. 

The  distribution  of  employees  in  the  different  departments  in  the 
industry  is  particularly  interesting.  An  idea  of  the  differences  in 
the  various  departments  is  conveyed  by  the  following  table,  which 
shows  for  a  single  large  steel  plant  the  distribution  of  employees  by 
departments.  This  table,  of  course,  is  merely  illustrative,  as  it  ap- 
plies only  to  a  single  plant,  and  very  wide  differences  exist  between 
the  plants  in  the  different  parts  of  the  country.  It  should  be  noted 
also  that  this  table  does  not  include  foremen,  superintendents,  or 
office  force. 

OOIJNTEY  OF  BIRTH  OP  EMPLOYEES  IN  A  LARGE  STEEL  PLANT,  BY  DEPARTMENTS 

lOidy  oonntrifls  from  which  300  or  more  employees  were  reporioA  in  the  total  for  all  departments  are  shown 
separately,  but  aU  areinduded  in  the  totals, "  aU  foreifn  bom"  and  •'  aU  naUonalitles/'] 

lOJMBEK  OF  RMPLOTEBS. 


Amer- 
ican- 
bom, 
whito. 

Foreifnbom. 

AUna- 
tional- 
ities. 

Departments. 

Austria- 
Hun- 
gary. 

la^? 

Ire- 
land. 

Russia. 

All  for- 
eign 
bom. 

Production  force: 

Blast  furnaces    

130 
353 
171 
89 
266 
6 

401 
411 
214 
66 
313 
9 

7 
36 
27 
87 
29 

8 

68 
48 
13 

8 
12 

1 

13 
221 
11 
64 
3 
33 

668 
766 
306 
192 
400 
48 

699 

Onen-heartb  furoaoes 

1,161 

477 

BtmotoratmUla 

283 

Plate  mills - , . , 

668 

Mirnhaptmillff , 

63 

Total 

1,013 

1,413 

143 

140 

336 

2,279 

8,341 

Machanical  fbroe: 

Bteam 

86 
124 
290 
406 
31 
81 
119 

134 
31 
60 

388 
40 

226 

287 

16 
21 
11 
89 
2 
12 
13 

38 

6 

19 

33 

39 
8 
1 

33 

239 
79 
93 

676 
61 

293 

479 

275 

Electric  lisht  and  Dower 

303 

Transportation 

396 

gtiops'  ^      X .     ...       . 

''15 

Sbivninir  a^d  mill  vards. .  ^ , .,.,,.. 

1 
80 

40 
43 

376 

613 

Total 

1,066 

1,166 

164 

177 

147 

1,910 

8,031 

Orandtotd.. 

2,099 

3,660 

807 

817 

483 

4,189 

e,S79 
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COUNTBY  OF  BIETH  OF  EMPLOYEES  IN  ▲  LABOB  STEEL  PLANT,  BY  DEPABT- 

MENTS — Concladed. 

PEB  CENT  FBOM  BACH  COUN TBT. 


Amer- 
ican- 
bom, 
white. 

Foreign  bom. 

AUna- 
tiooal- 
iUes. 

Departments. 

Anstriap' 
Hon- 
gary. 

land. 

Ire- 
land. 

Russia. 

All  for- 
eign 
bom. 

Production  force: 

Blast fnmacfls... ^ 

18.6 
30.3 
35.8 
31.4 
39.8 
0.4 

57.4 
85.4 
44.9 
23.0 
46.9 
17.0 

1.0 
3.0 
5.7 

13.1 
4.8 

15.1 

8.3 
4.1 
2.7 
2.8 
1.8 
1.9 

1.9 
19.0 

2.3 

22.6 

.4 

43.4 

81.3 
65.9 
64.2 
67.8 
59.9 
90.6 

100  0 

Opftn-hearth  fnmaflm  ..  . 

100.0 

Blooming  and  slabbing  ndlls 

100.0 

fftnmtnr^niflls^    .,  " 

100  0 

PUt^mllU          

100.0 

MflTPhant  mills 

100.0 

■ ■ ^  • •• . . 

Total 

30.8 

42.8 

4.3 

4.2 

10.0 

68.2 

100  0 

Hechanlcallbrce: 

Steam 

12.7 
61.1 
73.2 
37.4 
37.3 
21.6 
19.4 

48.7 
15.3 
12.6 
35.8 
48.2 
60.1 
46.8 

5.8 
10.3 
2.8 
8.2 
2.4 
3.2 
2.1 

13.8 
3.0 
4.8 
3.0 

14.2 

1.5 

.3 

2.0 

86.9 
38.9 
23.5 
62.8 
61.4 
77.9 
78.1 

100.0 

Eleotric  light  and  powtf 

100.0 

Transportation    .  . 

100.0 

BhapB 

100.0 

Foundry 

100.0 

Shipping  and  ro  01  yards 

.8 
13.1 

10.6 
6.9 

100.0 

General  yard  labor. 

100  0 

TotaL 

35.8 

38.1 

5.4 

5.8 

4.8 

63.0 

100  0 

Grand  total 

32.9 

40.3 

4.8 

5.0 

7.6 

65.7 

100  0 

The  American-born  employees  are  distributed  almost  equally  be- 
tween the  production  force  and  the  mechanical  force.  The  largest 
numbers  of  American-bom  employees  are  foimd  in  the  open-hearth 
department  and  the  shops.  Large  numbers,  however,  are  also  em- 
ployed in  the  plate  mills  and  in  the  transportation  department.  A 
much  larger  proportion  of  the  immigrants  from  Austria-Hungary 
and  Russia  are  employed  in  the  production  force  than  in  the  me- 
chanical force.  This  is  due  in  large  measure  to  the  fact  that  the 
proportion  of  unskilled  workmen  is  somewhat  greater  in  the  pro- 
duction force.  Approximately  46  per  cent  of  all  the  Russians  are 
employed  in  the  open-hearth  department. 

The  relative  importance  of  the  different  races  and  nationalities  in 
the  different  departments  is  indicated  more  clearly  in  the  second  sec- 
tion of  the  table,  which  shows  separately  for  each  department  the 
per  cent  of  workmen  from  each  specified  country. 

It  will  be  seen  that  for  the  entire  working  force  the  white  American- 
bom  employees  constitute  approximately  one-third  of  the  total  num- 
ber of  employees.  Roughly  speaking,  the  same  proportion  holds  true 
in  six  of  the  separate  departments.  In  the  electric  light  and  power 
department  and  in  the  transportation  department  the  white  American- 
born  employees  constitute  more  than  60  per  cent  of  the  entire  work- 
ing force.  In  the  remaining  departments,  however,  they  constitute 
less  than  one-fourth  of  all  employees.  The  proportions  of  immi- 
grants from  Austria-Hungary  and  Russia  are  particularly  large  in 
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the  departments  where  there  is  the  greatest  amount  of  miskilled  work 
to  be  done ;  for  instance,  for  the  Austro-Hungarians  in  the  blast  fur- 
naces and  shipping  and  mill  yards.  There  is  also  noticeable  in  this 
table  a  tendency  for  the  employees  of  a  particular  race  to  concentrate 
in  particular  departments.  For  example,  the  Russian  immigrants 
form  a  large  proportion  of  the  working  force  in  the  merchant  mills 
and  the  structural  mills  and,  in  fact,  have  practically  a  monopoly  of 
the  unskilled  positions  in  these  mills.  In  a  similar  manner,  the 
Austro-Hungarians  dominate  the  labor  force  in  the  shipping  and  mill 
yards.  The  natural  tendency  of  races  speaking  an  alien  tongue  to 
concentrate  in  one  particular  department  or  occupation  is  to  some 
degree  counteracted  by  the  policy  of  many  foremen  and  superin- 
tendents to  keep  as  large  a  mixture  of  different  races  in  the  labor 
forces  under  their  control  as  possible.  Several  superintendents,  in 
interviews  with  agents  of  the  Bureau,  expressed  a  belief  in  the  wisdom 
of  this  policgr,  both  for  its  productive  results  and  as  a  protection 
against  the  spread  of  labor  organizations.  This  policy,  however,  is 
seldom  carried  out  very  rigidly ;  and  in  one  of  the  large  steel  plants 
in  which  such  a  policy  was  expressed  by  the  superintendent  of  the 
open-hearth  department,  investigation  showed  that  in  many  of  the 
other  departments  of  the  same  plant  exactly  the  opposite  tendency 
was  in  progress.  For  example,  the  unskilled  laborers  in  the  brick- 
laying.department  were  with  only  a  few  exceptions  Italians,  the  gal- 
vanizing department  was  manned  almost  entirely  by  Swedes,  practi- 
cally all  of  the  unskilled  blast-furnace  workers  were  Polish,  and  the 
fini^ing  department  of  the  rail  mill  had  almost  none  except  Croa- 
tians  am<mg  the  unskilled  workmen. 

It  is  also  of  interest  in  this  connection  to  examine  in  what  degree 
the  representatives  of  various  nationalities  occupy  the  skilled  posi- 
tions. This  is  brought  out  clearly  in  the  following  table,  constructed 
from  the  records  of  the  same  steel  plant  which  has  been  alluded  to 
previously  and  in  which  the  percentages  of  the  employees  from  each 
particular  country  who  may  be  classed  as  skilled,  semiskilled,  or  un- 
skilled workmen  are  shown  separately.  As  in  the  previous  tables  in 
this  chapter,  the  designation  "  skilled  "  applies  to  those  workmen 
earning  25  cents  or  more  per  hour,  "  semiskilled  "  to  those  earning  18 
and  under  25  cents,  and  "  imskilled  "  to  those  earning  under  18  cents 
per  hour. 
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COUNTRY  OF  BIRTH  OF  EMPLOYEES  IN  A  LARGE  STEEL  PLANT,  DISTRIBUTED 

AOCORDINO  TO  SKILL. 

[Saperintendents,  foremen,  and  olllce  employees  are  not  indnded.] 


Total 
em- 
ploy- 
ees. 

Nmnber  of  employees. 

Per  cent  of  employees. 

Country  of  birth. 

Skilled. 

Semi- 
skilled. 

Un- 
skilled. 

Skilled. 

Semi- 
skiUed. 

Un- 
skilled. 

American  bom: 

White 

2,0W 

84 

*''SJ 

681 
30 

412 
20 

62.7 
40.5 

27.^ 
85.7 

19.6 

Negro 

23  8 

Foreign  bom: 

Afifttrid^Hnnrarv .... 

2,569 
13 
307 
99 
317 
100 
33 
482 
147 
73 
49 

218 

8 

180 

fil 

109 

3 

23 

69 

91 

46 

7 

988 
4 
95 
23 
83 
29 
6 

163 
30 
13 
11 

82 
25 

125 
68 
4 

260 
26 
12 
81 

8.6 
61.5 
68.6 
51.5 
34.4 

3.0 
69.7 
12.2 
61.9 
65.8 
14.3 

36.5 
30.8 
30.9 
23.2 
26.2 
29.0 
18.2 
33.8 
20.4 
17.8 
22.4 

65  0 

c^ada .^..:::::::::::::::::::::;::: 

7.7 

England. 

10  4 

o^f^many.,,,... .  ..... 

25.3 

Ireland.. 

39  4 

Italy 

68.0 

Norway  and  Sweden 

12.1 

Russia 

53  0 

Scotland 

17.7 

Wales 

16.4 

Other  countries. 

68.8 

All  foreign  bom 

4,189 

797 

1,395 

1,997 

19.0 

33.3 

47.7 

Grand  total 

6,372 

1,937 

2,006 

2,420 

80.4 

81.6 

88.1 

More  than  one-half  of  the  white  American-bom  employees  in  this 
plant  are  skilled  workmen,  and  from  60  to  70  per  cent  of  the  foreign- 
bom  employees  from  Canada,  England,  Gennany,  Norway  and 
Sweden,  Scotland,  and  Wales  are  also  skilled.  In  an  entirely  differ- 
ent group  are  the  immigrants  from  Austria-Hungary,  Italy,  and 
Russia,  less  than  15  per  cent  of  each  of  these  nationalities  being 
skilled  workmen.  Intermediate  between  these  groups  are  the  Negroes 
and  Irish,  of  whom  40  and  34  per  cent,  respectively,  may  be  classed 
as  skilled  workmen.  It  is  worthy  of  note  that  with  only  one  or  two 
exceptions  the  proportions  of  the  different  nationalities  who  are 
semiskilled  do  not  vary  widely.  The  fact  that  such  large  proportions 
of  the  semiskilled  have  been  drawn  from  all  the  different  nationali- 
ties bears  out  the  remark  that  has  been  made  previously  that  work- 
men competent  to  perform  the  semiskilled  routine  tasks  and  to  operate 
the  larger  number  of  machines  used  in  the  steel  industry  can  be 
easily  trained  and  can  be  recruited  from  almost  any  class  of  work- 
men. The  great  difference  between  the  different  nationalities  consists 
in  whether  they  possess  the  qualifications  and  opportunities  for  enter- 
ing the  highest  grades  of  employment 

The  racial  distribution  is  by  no  means  uniform  in  all  parts  of  the 
country,  due  both  to  the  presence  of  a  large  proportion  of  Negroes  in 
the  South  and  to  variations  in  the  location  of  the  different  races  of 
the  foreign  bom.  In  the  following  table  is  shown  the  relative  dis- 
tribution of  the  races  in  the  three  industrial  districts  used  by  the 
Immigration  Commission.  These  districts,  it  should  be  noted,  differ 
from  those  used  in  the  present  report.  The  "  East "  includes  New 
York,  the  whole  of  Pennsylvania,  and  West  Virginia ;  the  "  Middle 
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West"  includes  Illinois,  Indiana,  Ohio,  and  Wisconsin;  while  the 
"  South  "  includes  Alabama  and  Maryland. 

RACIAL  DISTRIBUTION  OF  EMPLOYEES  IN  THE  IRON  AND  STEEL  INDUSTRY  IN  THE 
PRINCIPAL  INDUSTRIAL  DISTRICTS. 


[From  Reports  of  the  Immicratlon  Commiasloii,  toI.  8,  p.  84.] 

Per  cent  of  each  nativity  and  race  in~ 

QenenU  natlTity  and  nee. 

East 
district. 

Middle 

West 

district. 

Sooth 
district. 

Total 
iron  and 

steel 
industry. 

Native  bom  of  naUve  father: 

White 

24.8 
1.1 
14.3 
40.2 
fiO.8 

6.3 
3.0 
A.0 
2.1 
6.6 
7.6 
13.1 
1.1 
.7 

16.1 
.6 
13.0 
28.6 
71.6 

4.4 

2.3 
8.2 
.3 
2.7 
24.2 
1.9 
6.1 
4.4 

32.6 
39.1 
6.9 
78.6 
21.6 

1.6 
4.8 
.2 
.8 
L9 
.1 
.7 

24.2 

Negro 

4.7 

Native  born  of  forelHi  father 

13.4 

Total  native  born 

42.3 

Total  foreign  boim. 

67.7 

Principal  Ibreign-bom  laoes: 

CrSSian.Zl, 

4.6 

icngltab .... 

2.7 

Qerman 

6.1 

T^lii^t^,  flffnth 

2.1 

Hagvar 

6.4 

Poffih 

9.2 

Slovak 

ia6 

Slovmian..... . ....  ...............       ......... 

1.6 

fiVMllffh     ^ 

L3 

1  Less  than  one-tenth  of  1  per  cent. 

An  examination  of  the  above  table  reveals  a  number  of  striking 
and  important  differences  between  the  iron  and  steel  manufacturing 
districts.  Considering  first  the  proportion  of  native  born,  it  will 
be  seen  that  in  the  Middle  West  they  form  only  28.5  per  cent  of 
the  total  number  of  employees,  in  the  East  they  constitute  40.2  per 
cent,  and  in  the  South  78.5  per  cent.  The  large  proportion  of  native 
bom  in  the  South  is  due  in  great  measure  to  the  large  number  of 
Negroes  in  that  district,  who  outnumber  the  native-bom  employees 
of  white  parentage.  * 

The  smgtil  proportion  of  native  white  employees  in  the  Middle 
West  is  very  striking  and  of  the  greatest  economic  significance,  as 
the  conditions  represented  in  that  district  resemble  those  in  the  larger 
plants  in  the  Pittsburgh  district,  and  much  more  closely  than  do  the 
general  conditions  existing  in  the  East  district  as  a  whole.  As  the 
large  plants  represent  the  type  to  which  all  the  establishments  in  the 
industry  are  rapidly  approaching,  careful  consideration  should  be 
given  to  the  racial  distribution  in  the  Middle  West  district,  which 
best  represents  the  conditions  existing  in  such  plants.  It  will  be  seen 
that  the  American  bom  of  American  white  parents  constituted  only 
15.1  per  cent  of  the  whole  number  of  employees  in  that  district,  cmly 
half  as  many  as  the  Polish  and  Slovenians  tog^her.  Furthermore, 
the  native  bom  of  foreign  parents  are  even  less  numerous,  constitut- 
ing only  13  per  cent  of  the  entire  number.  Among  the  foreign  bom 
the  predominating  races  are  as  follows,  in  the  order  named:  Poles, 
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24.2  per  cent;  (Germans,  8.2  per  cent;  Slovenians,  6.1  per  cent; 
Croatians  and  Swedes,  4.4  per  cent  each.  Of  all  the  foreign-bom 
employees  in  this  district  more  than  60  per  cent  are  of  the  Slavic 
races,  while  the  English,  Scotch,  and  Irish,  the  only  ones  of  these 
races  who  spoke  English  before  coming  to  this  country,  form  a 
negligible  proportion  of  the  entire  number  of  foreign-bom  employees. 

A  very  different  situation  from  the  above,  it  will  be  noted,  is  shown 
for  the  East  district,  where  24.8  per  cent,  or  approximately  one- 
fourth,  of  the  whole  number  of  employees  are  American  bom  of 
native  white  parents.  This  comparatively  large  proportion  of 
American  white  employees  is  due  in  large  part  to  the  fact  that  in  the 
more  isolated  communities  of  eastern  Pennsylvania  even  the  laborers 
are  drawn  from  the  native  "  Pennsylvania  Dutch  "  and  other  long- 
settled  stocks. 

There  is  also  a  striking  difference  between  the  East  and  Middle 
West  districts  in  the  relative  importance  of  the  races  among  the  for- 
eign bom.  In  the  East  district  the  most  important  race  among  the 
foreign  bom  is  the  Slovak,  with  13.1  per  cent,  whereas  in  the  Middle 
West  district  the  Poles  are  the  predominating  race,  with  24.2  per  cent. 

In  the  South  an  entirely  different  condition  is  encountered.  Here 
the  Nei^roes  are  more  than  equal  in  number  to  the  entire  number  of 
native-bom  white  employees  and  are  nearly  twice  as  numerous  as 
the  total  number  of  foreign-bom  employees.  The  only  immigrant 
(employees  who  have  to  any  extent  settled  in  the  South  are  the  South 
Italians,  who,  it  may  be  noted,  are  not  generally  regarded  by  man- 
tigers  and  foremen  as  efficient  and  desirable  workmen  in  the  steel 
industry. 

The  general  racial  situation  in  the  industry,  as  well  as  the  racial 
differences  between  the  districts,  may  perhaps  be  made  clearer  by  a 
restatement  in  slightly  different  terms.  Considering  the  industry  as 
a  whole,  the  table  shows  that  more  than  one  out  of  ewry  two  em- 
ployees was  bom  in  Europe  and  that  native-born  white  workmen 
whose  parents  were  also  bom  in  this  country  are  not  found  more 
frequently  than  once  in  every  group  of  four  employees.  In  Ohio, 
Indiana,  and  Illinois  less  than  one  of  every  six  native-born  white 
workmen  is  the  son  of  parents  who  were  also  bom  in  the  United 
States.  In  the  same  States  are  found  a  great  many  Poles  and  other 
Slavic  peoples,  equal  in  number  to  all  the  other  employees.  In  the 
East  and  Middle  West  the  Negro  employees  are  scarcely  noticeable, 
but  in  the  South  two  out  of  every  five  men  in  the  plants  are  Negroes. 

RACIAL  DISPLACEBiENTS  IN  THE  PAST  THIRT7  TSARS. 

While  it  is  not  the  intention  of  the  present  report  to  delve  deeply 
into  the  history  of  the  steel  industry,  a  cursory  examination  of  the 
general  changes  in  the  labor  force  that  have  taken  place  in  the  past 
80  years  tiirows  a  great  deal  of  light  on  present  conditions. 
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No  data  exist  from  whidi  a  completely  satisfactory  study  of  this 
kind  can  be  made.  By  a  combination  of  the  census  data  for  the  years 
1880,  1890,  and  1900  and  the  data  of  the  Immigration  Commission 
for  1907-8,  however,  the  larger  outlines  of  the  racial  movements  in 
the  industry  may  be  studied.  In  the  following  table  these  results 
are  summarized : 

NUMBER  AND  PER  CENT  OF  NATIVE  AND  FOREIGN  BORN  MALE  EMPLOYEES  IN 
THE  IRON  AND  STEEL  INDUSTRY  AT  EACH  SPECIFIED  PERIOD,  1880  TO  1908. 

[CompUed  ftx>m  reports  of  tbe  Bureau  of  the  Census  and  of  the  Immigration  Commission.] 


Nativity. 

1880» 
(Census). 

1890  « 
(Census). 

1900  • 
(CSensus). 

1908  « 
(Immi- 
gration 

Com- 
mission). 

Number- 
Native  bom. 

72,e00 
41,637 

84,831 
57,764 

184,213 
103,214 

36,400 

Foreign  bom. 

40,680 

Total 

114,137 

63. « 
36.4 

142,686 

69.6 
40.6 

287,427 

64.1 
36.9 

86,089 

Per  cent- 
Native  bom 

42.3 

Foreim  bora. ^ , . 

67.7 

1  Tenth  Census,  1880,  Population,  pp.  764, 756. 

«  Eleventh  Census,  1800,  Population,  Part  H,  pp.  368, 360. 

*  Twelfth  Census,  1900.  Occupations,  pp.  12,  ll 

*  Reports  of  Immigration  O>nmii8sion,  voL  8,  p.  33. 

The  most  striking  fact  revealed  by  these  figures  is  that  during  the 
20  years,  1880  to  1900,  the  proportion  of  native  and  of  foreign  bom 
employees  did  not  change  materially,  but  that  since  1900  there  has 
apparently  been  a  very  large  increase  in  the  proportion  of  foreign 
bom.  This  change  is  probably  not  quite  so  large  as  is  indicated 
above,  because  of  the  fact  that  the  investigation  made  by  the  Immi- 
gration Commission  did  not  cover  so  large  a  proportion  of  the  plants 
in  the  East  and  South,  where  the  proportion  of  native  born  is  largest, 
as  in  the  Pittsburgh  and  Middle  West  districts.  Allowing,  however, 
for  this  fact,  there  seems  to  be  no  doubt  that  a  great  change  has 
taken  place  since  1900.  This  statement  is  strengthened  by  the  fact 
that  in  the  East,  including  Pennsylvania,  the  figures  of  the  Immigra- 
tion Commission  show  that  less  than  one-third  of  all  the  foreign 
bom  in  the  establishments  investigated  have  been  in  the  United 
States  more  than  10  years,  while  less  than  one-fourth  of  the  immi- 
grant employees  from  eastern  and  southern  Europe  have  been  in 
the  United  States  more  than  10  years.  In  the  South,  also,  the  proof 
of  this  change  is  strong,  for  while  the  census  of  1900  reported  only 
9  per  cent  of  all  employees  in  Alabama  and  Maryland  to  be  foreign 
bom,  the  Immigration  Commission  in  1908  found  that  21.5  per  cent 
in  these  States  were  foreign  bom.  As  a  matter  of  fact,  therefore, 
the  increase  in  the  proportion  of  foreign  bom  has  been  most  rapid 
in  this  section  of  the  country. 
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The  most  remarkable,  and  for  the  present  purposes  the  most  im- 
portant change,  however,  has  been  that  which  has  taken  place  in  the 
replacement  of  the  English-speaking  and  the  Teutonic  races  of  immi- 
grants by  the  Slavic  and  other  non-English-speaking  peoples^  to 
whom  not  only  American  industries,  but  also  western  customs  and 
habits  are  new  and  unfamiliar.  The  change  in  this  respect  in  the  past 
30  years  is  shown  in  the  following  table,  compiled  from  the  reports  of 
the  Bureau  of  the  Census  and  the  Immigration  Commission,  giving 
the  percentage  of  the  foreign  bom  drawn  from  each  of  the  important 
European  countries  for  1880,  1890,  and  1908.  The  data  for  1900 
unfortunately  are  not  available,  because  the  Twelfth  Census  in  re- 
porting the  country  of  birth  departed  from  the  custom  of  previous 
censuses  and  combined  the  native  and  foreign  bom  instead  of  report- 
ing the  country  of  birth  of  the  latter  separately. 

FEB  CBNT  OF  FOREIQN-BORN  EMPLOYEES  BEPORTED  FBOM  EACH  COUNTBY  OF 

BIRTH. 

[Compiled  from  reports  of  the  Bureau  of  the  Census  and  of  the  Immigration  Commission .] 


Country  of  birth. 


Per  oent  of  foreign  bom  f^om 
t&dtk  country. 


1880> 


1908< 


English-speaking  countries . 


70.0 


56.5 


14.0 


British  America 

England,  Scotland,  and  Wales . 
Ireland 


5.3 
M.4 

40.3 


4.2 
M.0 
38.3 


.5 
8.6 
4.0 


Non-EngUsh-spealdng  countries . 


30.0 


43.5 


86.0 


Austria-Hungary 

Qermany 

Italy.. 

Bossia 

Sweden  and  Norway . 
Other  countries 


(*) 
22.4 

(*) 

5.1 


4.2 
33.5 
.8 
1.0 
5.7 
8.3 


56.0 
8.9 
5.9 
5.5 
2.4 
7.8 


>  Tenth  Census,  1880,  Population,  pp.  754, 755. 

s  Eleventh  Census,  1890,  Population,  Pari  H,  pp.  488, 489. 

•  Reports  of  Immlgratioin  Commission,  toL  8,  p.  33. 

*  IzMduded  with  "Other  countries." 

It  will  be  seen  that  within  the  past  30  years  the  character  of  the 
foreign-bom  portion  of  the  labor  force  has  entirely  changed.  In 
place  of  the  70  per  cent  of  foreign  bom  ccwning  from  English-speak- 
ing countries  in  1880,  there  were  in  1908  only  14  per  cent  This 
diange  is  particularly  noteworthy  in  the  decline  in  the  proportion  of 
the  Irish,  from  40.3  per  cent  in  1880  to  4.9  per  cent  in  1908.  These 
peoples  of  western  Europe  have  been  replaced  largely  by  the  natives 
of  Austria-Hungary,  who  in  1880  were  too  few  in  number  to  be  re- 
ported separately,  and  who  by  1908  had  increased  so  as  to  form  a 
majority  (56  per  cent)  of  the  foreign-bom  employees.  The  decline 
in  the  proportion  of  Germans  and  of  the  English,  Scotch,  and  Welsh, 
it  should  be  noted,  has  taken  place  entirely  since  1890. 
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The  same  facts  are  clearly  illustrated  by  a  different  method  in  the 
following  table  showing  the  number  of  years  which  the  representa- 
tives of  the  principal  foreign-bom  races  have  been  in  the  United 
States: 

PER  GENT  OF  rORBION-BORN  MALE  EMPLOYEES  IN  THE  UNITED  STATES  EACH 
SPECIFIED  NUMBER  OF  YEARS,  BY  RACE. 


CBy  yean  in  tbe  United  States  is  meant  years  sinoe  flint  arrival  in  the  United  States. 
—  ^-  ,__  ^. ^  _,- —  ^     ,j,j^  ^Y)ie  includes  only  races  with  1,000  or  mors  males  reporting. 


No  deduction  is 
made  for  time  spent  abroad.  This  table  indndes  only  races  with  1,000  or  more  males  reporting.  The 
total,  however,  Is  for  all  foreign  bom.  Compiled  from  Reports  of  Immigration  Commission,  voL  8,  p. 
26,  and  vol.  0,  p.  S2.] 


Raoss. 

Number 
reporting 
complete 

Per  cent  in  United  States  each  specified  number 
of  yean. 

Under  6. 

5to0. 

10  to  14. 

15  to  19. 

20  or  over. 

rvofttiftn .   , 

3,985 
2,328 
4,406 
2,432 
1,163 
1,787 
4,643 
7,880 
1,368 
1,042 
8,903 
1,358 
1,072 
1,230 
6,788 

61.6 
12.5 
17.8 

8.1 
42.7 
6L6 
57.6 
43.6 
65.7 
62.7 
39.6 
46.9 
13.0 

3.9 
54.7 

29.1 
7.4 
14.4 
9.6 
37.9 
30.3 
29.5 
31.0 
24.1 
30.2 
32.8 
35.7 
20.4 
3.7 
20.0 

4.9 
7.3 
4.1 
7.8 

10.3 
8.6 
6.4 
8.0 
5.2 
6.2 

11.9 
9.0 
9.2 

31.5 
5.2 

3.3 
12.7 
12.9 
12.1 
5.8 
6.2 
4.7 
8.8 
2.9 
1.7 
8.1 
6.5 
20.0 
15.4 
6.0 

1.2 

Enirivfh .-. ,            

60.1 

QMinan 

50.8 

Irish 

62.5 

TtaHftP,  Vnn>i 

3.3 

Ttallani  Ro^ifh 

3.4 

liagvar 

1.8 

Po£&i 

8.7 

Russian 

2.3 

Servian. .......... rr-  r-- 

.3 

Slovak 

7.6 

Slovenian -■. 

1.9 

Swedish 

37.4 

Welsh 

46.4 

Anothen 

14.1 

Total 

49,464 

41.1 

26.8 

8.2 

8.1 

17.4 

It  will  be  seen  that  more  than  two-thirds  of  the  foreign  bom  from 
western  and  northern  Europe,  the  English,  Germans,  Irish,  Swedes, 
and  Welsh,  have  been  in  this  country  10  years  or  more,  while  the 
majority  of  the  workmen  from  eastern  and  southern  Europe  have 
been  here  less  than  5  years.  Furthermore,  the  percentages  in  each 
group  indicate  roughly  the  order  in  which  the  different  races  came: 
First,  the  English  and  Irish,  more  than  60  per  cent  of  whom  have  been 
in  America  20  years  or  more;  second,  the  Gtermans,  Welsh,  and 
Swedes,  in  the  order  named ;  and  finally  the  Poles  and  Slovaks,  fol- 
lowed by  the  other  racfes  of  the  recent  immigration. 

ABILIT7  TO  SPBAK  BNGUSH. 

The  net  result  of  the  changes  that  have  been  taking  place  in 
recent  years  has  been  to  produce  a  labor  force  a  very  large  proportion 
of  whom  neither  speak  nor  understand  English.  The  reports  of  the 
Immigration  Commissicm,  covering  86,089  employees,  show  that  in 
1908  nearly  one- fourth  of  the  labor  force  in  the  industry  were  unable 
to  speak  English.  This  proportion,  of  course,  varied  largely  in  the 
different  parts  of  the  country.  In  the  following  table,  compiled  from 
the  Immigration  Commission's  report,  the  situation  as  regards  the 
ability  to  speak  English  is  shown  for  the  country  as  a  whole  and  for 
the  separate  districts  reported  up<m« 
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NUMBER  OF  EMPLOYEES  AND  PER  CENT  WHO  DO  NOT  SPEAK  ENGLISH. 
[Compiled  from  Reports  of  tbe  Immlgratton  Commission,  toL  9,  pp.  281, 349, 350, 367, 603, 619, 640, 653.) 


LocaUty. 

Total 
number 

of  em- 
ployees. 

Employees  who  do 
not  speak   Eng- 
lish. 

Number. 

Percent 
of  total. 

East 

65,711 
12,053 
8,325 

15,661 

3749 

914 

23.8 

Middle  West 

31.1 

South 

11.0 

Total 

86,089 

30,314 

28.6 

The  largest  proportion  of  English-speaking  employees  is  to  be 
found  in  the  South,  where  only  a  small  number  of  immigrants  have 
as  yet  entered  the  industry.  In  that  section  approximately  only 
one  out  of  every  nine  men  was  unable  to  speak  English.  The  largest 
proportion  unable  to  speak  English,  one  out  of  every  three  em- 
ployees, was  in  the  Middle  West  In  the  East  generally,  however, 
the  proportion  of  non-English-speaking  employees  was  high,  there 
being  about  one  man  in  every  four  unable  to  speak  English. 

Since  the  Immigration  Commission's  investigation  covered  a  num- 
ber of  small  and  isolated  plants  in  which  the  proportion  of  immi- 
gi'ants  is  small,  the  figures  do  not  show  the  situation  existing  in  the 
large  plants.  From  reports  available  for  a  number  of  the  larger 
plants  in  Allegheny  County,  Pa,,  for  March,  1907,  it  appears  that 
of  the  23,337  employees  included  7,479,  or  32  per  cent,  were  unable 
to  speak  English.  Similarly,  from  the  reports  of  one  of  the  large 
plants  in  the  Chicago  district  for  January,  1907,  it  appears  that  of 
the  8,368  employees,  56.3  per  cent  were  unable  to  speak  English. 
While  it  is  possible  that  the  company  in  its  own  reports  puts  a  some- 
what stricter  interpretation  on  the  term  ''  English  speaking  "  than 
did  the  Immigration  Commission,  it  is  certain  that  at  that  period 
the  company  named  was  employing  an  unusually  large  proportion  of 
non-English-speaking  workmen.  Since  that  time  there  has  been 
a  considerable  increase  in  the  proportion  of  English-speaking  em- 
ployees, as  shown  by  the  following  figures: 

PROPORTION  OF  EMPLOYEES  UNABLE  TO  SPEAK  ENGLISH,  IN  A  LARGE  STEEL 
PLANT  OF  THE  MIDDLE  WEST,  1907  TO  1911. 


Year. 


Total 
number 

of  em- 
ployes. 


Percent 

of  em- 
ployees 
imable 
to  speak 
EngUsh. 


Jan.  1,1907. 
Jan.  1, 1908. 
Jan.  1, 1909. 
Jan.  1,1910. 
Jan.  1,1011. 


8.368 
8,136 
6,830 
8,928 
6,864 


56.S 

47.6 
37.1 
43.8 
82.9 
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While  a  part  of  this  improvement  would  have  come  naturally 
through  the  acquirement  of  the  language  by  the  employees  during 
the  course  of  five  years,  it  is  known  that  this  company  about  1908 
took  definite  steps  to  improve  the  conditions  in  this  respect.  During 
the  year  of  depression,  1908,  the  non-English-speaking  workmen 
were  laid  off  in  large  nimibers,  so  that  by  January  1,  1909,  the  pro- 
portion of  non-English  speaking  had  dropped  from  47.5  per  cent  to 
37.1,  a  decrease  of  nearly  22  per  cent.  When  brisk  activity  was 
resumed  in  the  fall  of  1909,  it  was  necessary  to  take  on  a  large  num- 
ber of  non-English-speaking  workmen  to  recruit  the  force,  but, 
though  the  mills  were  running  with  a  larger  force  than  in  1907, 
there  were  only  43.8  per  cent  of  this  class  in  place  of  the  66.3  per 
cent  of  non-English-speaking  employees  in  1907.  In  1911,  although 
a  larger  part  of  the  plant  was  operating  than  in  1909,  there  were 
only  32.9  per  cent  of  employees  unable  to  speak  English,  as  against 
37.1  per  cent  in  1909.  These  figures  may  be  compared  with  thoscs 
for  one  of  the  largest  plants  in  the  Pittsburgh  district,  where  the 
proportion  of  English-speaking  employees  is  much  higher.  Thia 
table  is  particularly  interesting,  because  the  departments  are  shown 
separately.  It  should  be  noted,  however,  that  the  percentage  of 
blast-furnace  employees  who  speak  English  is  abnormally  high  and 
is  due  largely  to  local  conditions. 

ABILITY  TO  SPEAK   ENGLISH   OF   EMPLOYEES   IN   A   LARGE    PLANT   IN    THE 
PITTSBURGH  DISTRICT. 


Number  of  employees. 

Per  cent  of  em- 
ployees. 

Departments. 

Speak 
English. 

Do  not 

speak 

English. 

Total. 

Speak 
English. 

Do  not 

speak 

English. 

Production  foroe: 

Blast  fUmaoes 

404 
527 
222 
165 
330 
47 

74 
238 
84 
37 
70 
1 

568 
766 
306 
192 
400 
48 

87.0 
68.0 
72.5 
85.0 
82.5 
07.0 

13.0 

Open-hearth  1  nmaces 

31.1 

IRioofntPff  BPd  d'ftbbini? mills . ., ■.^. - 

27.5 

Structural  mills 

14.1 

Plate  mills 

17.5 

ICerchant  mills - , 

2.1 

Total 

1,785 

206 
75 
80 

622 
36 

178 

317 

404 

83 
4 
4 

54 
15 
115 
162 

2,279 

230 
79 
03 

676 
51 

203 

470 

78.3 

86.2 
04.0 
05.7 
02.0 
70.6 
60.8 
66.2 

21.7 

Mechanical  f(»ce: 

steam 

13.8 

Electric  light  and  power 

5.1 

Transportation 

4.3 

Shops 

8.0 

Ffflindry 

20.4 

Shipping  and  mill  yards 

39.2 

General^ard  labor'. 

33.8 

Total 

1,528 

387 

1,010 

70.7 

20.3 

Grand  total 

3,308 

881 

4,180 

70.0 

21.0 
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The  employment  of  a  large  proportion  of  men  unable  to  speak 
English  has,  as  is  pointed  out  in  Volume  IV  of  this  report,  Acci- 
dents and  Accident  Prevention,  a  great  bearing  on  the  occurrence 
of  accidents.  This  was  realized  by  the  company  whose  compara- 
tive statistics  for  1907  to  1911  have  been  given  above,  and  it  was 
on  this  ground  that  it  undertook  to  reduce  the  proportion  of  its 
employees  who  were  unable  to  speak  English.  This  was  done  en- 
tirely by  a  process  of  selection  rather  than  by  education.  Although 
the  results  for  the  company  will  probably  be  much  the  same  in  the 
end,  selection  is  a  slower  and  socially  a  less  desirable  method  of 
securing  an  English-speaking  labor  force  than  education,  for  in  the 
process  of  "  weeding  out "  the  non-English-speaking  a  large  number 
of  recent  immigrants  are  suddenly  thrown  on  the  labor  market  and 
at  the  same  time  there  is  no  increase  in  English-speaking  population. 

In  addition  to  its  effect  in  increasing  the  rate  and  seriousness  of 
accidents,  the  presence  of  so  large  a  body  of  non-English-speaking 
people  ignorant  of  American  customs  and  ideals  has  done  much  to 
perpetuate  a  species  of  petty  extortion  on  the  part  of  foremen  and 
bosses  generally.  Finally,  it  renders  any  collective  action  on  the 
part  of  the  employees  looking  toward  the  betterment  of  conditions 
very  difficult. 

AGE  DISTRIBUTION. 

The  labor  force  of  the  iron  and  steel  industry  is  made  up  largely 
of  men  in  the  prime  of  life — between  20  and  44  years  of  age.  There 
is  very  little  work  in  which  child  labor  can  be  used  profitably,  and 
many  of  the  companies  have  taken  a  decided  stand  against  the  em- 
ployment of  any  children  below  the  age  of  16.  There  is  at  least  one 
large  company  which  does  not  employ  anyone  under  18  years  of  age, 
except  for  work  in  the  office.  There  is  also  comparatively  little  work 
in  the  producing  departments  which  can  be  done  by  men  who  are  past 
the  age  at  which  they  are  capable  of  strenuous  physical  labor.  Many 
companies  reserve  such  positions  as  those  of  watchman  and  police- 
man and  various  semiclerical  positions  for  their  employees  who  have 
become  disqualified  for  filling  the  more  arduous  positions.  The  entire 
number  of  these,  however,  is  so  small  that  they  do  not  greatly  affect 
the  labor  force  as  a  whole.  It  is  true,  nevertheless,  that  there  are  a 
number  of  men  who  have  retained  their  vigor  to  a  phenomenal  de- 
gree and  who  are  still  filling  very  arduous  positions  long  after  the 
age  when  men  ordinarily  give  up  hard  physical  labor. 

There  are  many  factors  which  combine  to  give  the  industry  at  the 
present  time  a  high  proportion  of  men  between  the  ages  of  25  and 
44.  In  the  first  place,  the  labor  force  in  the  steel  industry  has  within 
the  last  few  years  been  largely  recruited  from  the  ranks  of  the 
recent  inmiigrants.     Practically  all  of  these  immigrants  come  to 
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America  while  they  are  comparatively  young  men,  and  most  of  them 
have  been  in  the  steel  industry  such  a  short  time  that  they  are  still 
less  than  45  years  of  age. 

Furthermore,  there  is  a  comparatively  rigid  selection  of  only  the 
younger  and  more  vigorous  men  at  the  time  of  their  employment. 
This  is  particularly  true  in  the  case  of  companies  which  have  estab- 
lidied  either  a  pension  system  or  a  voluntary  benefit  plan.  It  is  inevi- 
table in  such  cases  that  the  greatest  care  will  be  taken  in  selecting 
those  who  will  be  good  "  risks  "  and  who  will  have  served  the  com- 
pany for  several  years  before  the  time  for  the  necessary  retirement 
comes. 

There  is  a  great  difference  as  regards  age  distribution  between  the 
various  races  and  nationalities.  This  is  clearly  shown  in  the  follow- 
ing table,  compiled  frwn  the  reports  of  the  Immigration  Commission, 
which  shows,  by  race  and  nativity,  the  per  cent  of  employees  in  each 
age  group: 

PER  CENT  OF  MALE  EMPLOYEES  WTTHIN  EACH  AGE  GROUP,  BY  GENERAL  NATIVITY 

AND  RACE. 

[From  Reports  of  Immlgrstton  Commission,  yol.  8,  p.  158.    This  table  includes  only  noes  with  1,000  or 
more  males  rtporting.    The  totals,  however,  are  for  all  races.) 


Geoeral  nativttj  and  race. 


Num- 


com- 
plete 
data. 


Per  cent  within  each  specified  age  groap. 


14  to  19 
years. 


20to24  25to29  30to34 
years,    yean,    years. 


to44  45to54 
years,    years. 


56  yean 
and 
oyer. 


Native  bom  of  native  tether 

White 

Negro 

Native  born  of  foreign  father,  by 
oountrv  of  birth  of  btber: 

England 

Germany 

Ireland 

Foreign  bora,  by  race: 

Croatian 

KngHfh 

German 

Irish 

Italian,  North 

Italian,  South 

Magyar 

PoBrti 

Russian 

Servian 

Slovak 

Slovenian 

Swedish 

Wehh 

Grand  total 

Total  native  bora  of  fcreign  father.. . 

Total  native  bom 

Total  foreign  bora 


90,801 
4,066 


1,610 
4,265 
3,033 

4,003 
2,340 
4,426 
2,448 
1,157 
1,793 
4,675 
7,8»7 
1,372 
1,046 
9,029 
1,350 
1,072 
1,237 


11.6 
6.3 


17.0 
15.9 
13.6 

5.4 
2.9 
3.3 

.7 
6.6 
6.8 
4.4 
3.3 
3.9 
4.0 
5.0 
4.4 

.8 
4.7 


30.4 
22.7 


33.9 
30.0 
18.3 

34.4 
8.7 
9.4 
5.3 
28.7 
26.8 
30.9 
23.4 
27.1 
36.4 
23.2 
25.0 
12.4 
8.2 


19.] 


18.1 
16.9 
15.1 

35.4 
12.  S 
14.2 
12.3 
23.2 
23.1 
34.6 
38.0 
28.6 
37.6 
23.7 
25.9 
16.3 
9.3 


15.1 
14.5 


12.4 
13.6 
14.9 

15.0 
15.5 
13.1 
12.5 
18.8 
16.2 
30.2 
17.8 
20.0 
14.3 
18.4 
19.4 
16.2 
14.6 


19.4 
19.7 


17.8 
19.1 
23.3 

16.5 
30.1 
36.6 
33.9 
17.0 
19.0 
33.5 
30.7 
17.7 
14.8 
33.0 
20.2 
31.7 
32.8 


9.7 
11.6 


8.2 
11.3 
12.3 

3.0 
19.1 
30.9 
23.3 
4.6 
6.7 
5.5 
6.7 
2.5 
2.7 
6.1 
4.5 
17.3 
19.7 


4.7 
8.1 


3.7 
3.0 
3.6 

.3 

11.3 

13.6 

14.1 

1.3 

1.3 

.9 

1.3 

.3 

.1 

.6 

.6 

5.3 

10.7 


86,089 


7.7 


31.1 


30.9 


15.8 


21.2 


9.5 


3.8 


11,542 
36,409 
40,680 


17.6 
12.9 
3.9 


21.1 
20.9 
2L2 


16.5 
18.6 
22.6 


13.0 
14.4 
16.9 


18.9 
19.3 
23.6 


9.8 
10.0 
9.3 


3.0 
4.0 
8.7 


7447"— S.  Doc.  no,  62-1,  vol : 
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The  different  races  may  be  placed  in  three  groups  on  the  basis  of 
age  distribution.  Group  1  includes  all  the  native  bom  without 
regard  to  parentage  and  is  characterized  by  a  regular  and  gradual 
decrease  in  the  age  groups  above  20  years.^  Group  2  includes  the 
foreign  bom  of  the  earlier  immigration,  the  English,  Germans,  Irish, 
Swedes,  and  Welsh.  This  group  is  characterized  by  very  small  per- 
centages in  the  groups  under  30  years,  and  by  very  large  percentages 
in  the  groups  35  years  and  over.  Group  3,  which  includes  the  more 
recent  immigrants,  Croatians,  Italians,  Magyars,  etc.,  is  characterized 
by  the  fact  that  almost  all  the  employees  of  these  races  are  20  and 
under  44  years  of  age. 

A  probable  explanation  of  these  characteristic  differences  is  as  fol- 
lows: The  Americans  and  other  races  in  group  1  enter  the  industry 
at  a  comparatively  early  age  (under  25  years),  but  as  they  grow  older 
leave  the  industry  for  other  pursuits  or  are  removed  by  death  and 
disability.  In  group  2  the  situation  is  entirely  different.  Prac- 
tically no  foreign-bom  English,  Germans,  etc.,  are  entering  the 
industry,  and  very  few  have  done  so  recently,  but  those  who  are  in 
the  industry  tend  to  remain  permanently,  as  indicated  by  the  large 
proportions  in  the  older  age  groups,  and  do  not  leave  it  for  other 
lines  of  work.  The  more  recent  immigrants  who  make  up  group  3 
are  practically  all  grown  men,  but  few  of  them  appear  in  the  older 
age  groups,  because  they  are  not  generally  employed  if  above  46 
years  of  age  and  few  of  them  have  been  in  the  country  long  enough 
to  have  grown  old  in  the  service. 

In  order  to  show  the  age  distribution  of  the  employees  in  the  dif- 
ferent departments  of  the  industry  a  tabulation  has  been  made  of 
the  complete  labor  force  of  one  of  the  largest  steel  plants  in  the 
country.  The  two  tables  which  follow  show  for  each  of  the  principal 
departments  and  for  each  class  of  officials  and  clerks  the  proportions 
who^re  in  each  age  group. 

1  It  ihonld  be  noted  that  abOTe  35  yean  the  groups  are  10  years,  while  below  35  they 
are  5  years.  The  10-year  groups  represent  a  decrease  unless  the  percentage  in  them  is 
twice  as  large  as  that  in  the  preceding  6-year  group.  For  example,  in  the  native  bom 
of  natlTe  father,  white,  the  35  to  44  year  group  would  need  over  30.2  per  cent  in  order  to 
represent  an  increase  OTer  the  80  to  34  year  group,  which  has  15.1  per  cent. 
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AGE  DISTRIBUTION  OF  EMPLOYEES  IN  A  LARGE  STEEL  PLANT,  BY  DEPARTMENTS. 
NUMBER  OF  EMPIiOTEES. 


TotaL 

Employees  In  each  age  group. 

Departments. 

Un. 
der 
16. 

16 

and 

under 

18. 

18 

and 

under 

20. 

20 

and 

under 

25. 

25 

and 

under 

30. 

80 

and 

under 

36. 

85 

and 

under 

40. 

40 

and 

under 

45. 

45 

and 

under 

50. 

50 

and 

under 

60. 

60 
and 
over. 

Production  force: 

Blast  furnaces 

699 
»1,161 

477 

283 

«668 

53 

*'"i* 

63 

17 
6 
10 

29 
69 

18 
14 
29 

168 
208 

82 

35 

107 

6 

156 
227 

80 
53 
139 
12 

120 
197 

58 
46 
131 
11 

113 
179 

67 
46 
100 
10 

56 
114 

58 

38 

76 

6 

83 
71 

42 
22 
39 
3 

25 
40 

48 
19 
28 
3 

8 

Open-hearth  fomaoes. . 

Blooming  and  slabbing 

mills 

2 
12 

Structoral  mills 

Plate  miMs 

4 
6 

Merchant  mills 

2 

Total 

«3,341 

1 

87 

180 

601 

667 

563 

615 

348 

210 

158 

29 

Medianical  force: 

>276 

203 
»396 

83 
376 
1613 

4 

6 
10 
49 

3 

25 
36 

32 

47 
100 
222 
14 
69 
102 

50 

61 
91 
207 
11 
81 
95 

43 

87 
58 
168 
15 
41 
83 

54 

22 
72 
144 
14 
63 
86 

17 

12 
28 
104 
6 
87 
58 

81 

8 

16 
70 
8 
29 
67 

80 

7 
16 
88 

7 
10 
49 

13 

Electric     Ugfat     and 
power 

1 

4 

8 

Traiisportation. 

4 

Shops 

1 
•  '2* 

16 
2 
17 
10 

20 

Foundry 

4 

Shipping  and  mill  yards 
Genoul  yard  labor 

4 
25 

Total 

^,031 

4 

08 

133 

586 

696 

445 

455 

261 

214 

202 

73 

Grand  total 

»6.372 

6 

145 

292 

1,187 

1,263 

1,008 

970 

609 

424 

360 

102 

FEB  CENT  OF  EMPLOYEES  IN  BACH  AGB  GBOUP. 


Production  force 

•100.0 
« 100.0 

s>. 

2.6 
1.9 

4.8 
4.4 

18.0 
19.4 

20.0 
19.7 

16.9 
14.7 

15.4 
15.0 

10.4 
8.6 

6.8 
7.1 

4.7 
6.7 

0  9 

Mechanical  force 

2.4 

Total 

•loao 

.1 

2.8 

4.6 

18.7 

19.8 

15.8 

16.2 

9.6 

6.7 

6.7 

1.6 

1  Including  1,  age  not  reported. 

*  Including  2,  ages  not  reported. 

*  Including  8,  ages  not  reported. 


« Including  4,  ages  not  reported. 

•  Including  7,  ages  not  reported. 

•  Less  than  one-tenth  of  I  per  cent 


AGE  DISTRIBUTION  OF  OFFICIALS  AND  CLERICAL  FORCE  IN  A  LARGE  STEEL  PLANT. 


Total. 

Employees  In  each  age  group. 

Occupations. 

Un- 
der 
16. 

16 

and 

under 

18. 

18 

and 

under 

20. 

20 

and 

unda 

25. 

25 

and 

under 

30. 

80 

and 

under 

85. 

86 

and 

under 

40. 

40 

and 

under 

45. 

45 

and 

under 

60. 

50 

and 

under 

60. 

60 
and 
over. 

Superintendents,  assistant 
superintendents,  etc 

46 
232 

1116 
1353 
76 
115 
62 
84 

5 
88 

17 
47 

"ir 

9 

4 

17 
68 

6 
40 

1 

6 
10 

6 

13 
40 

6 
26 

7 
82 

1 
14 

8 
22 

8 
28 

11 

36 
82 

"m 

1 
4 

24 

25 
66 
1 
23 
8 
1 

Recorders,    weighmasters, 
etc 

...... 

32 

8 
8 
88 
7 

12 
88 

4 
17 

Messengers 

Cbemisi's  helpers 

6 
0 
8 

8 
12 
8 

2 
18 
6 

Police 

Janitcvs,  storemen,  etc 

Total 

•1,034 

88 

66 

71 

168 

148 

187 

144 

107 

72 

76 

25 

1  Including  1,  age  not  reported. 


a  Indodlng  2,  agei  not  reported. 
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The  most  important  comparison  is  between  the  employees  of  the 
production  force  and  of  the  mechanical  force.  The  striking  fact  in 
this  comparison  is  that  there  is  a  much  larger  proportion  of  older  men 
in  the  mechanical  force  than  in  the  production  force.  For  example, 
16.2  per  cent  of  the  mechanical  force  are  45  years  or  more  of  age, 
while  only  11.9  per  cent  of  the  production  force  are  as  old  as  45 
years.  There  is,  furthermore,  three  times  as  large  a  proportion  of 
men  60  years  of  age  and  over  in  the  mechanical  force  as  in  the  pro- 
duction force.  In  making  these  comparisons  it  should  be  noted  that 
the  police,  janitors,  and  other  occupations  in  which  there  is  an  un- 
usually large  proportion  of  older  men,  have  been  purposely  trans- 
ferred from  the  mechanical  force  to  appear  with  the  officials  and 
the  clerical  force. 

EXPERIENCE  OF  IBOaORANTS  BEFORE  ENTERING  THE  STEEL 

INDUSTRY. 

Comment  has  already  been  made  on  the  fact  that  the  immigrants 
who  are  now  forming  a  very  large  part  of  the  labor  force  of  the 
industry  were  drawn  chiefly  from  the  farms  of  Europe  and  had 
no  industrial  experience  before  they  came  to  this  country.  The 
significance  of  this  fact  as  regards  its  influence  on  accident  occur- 
rence is  fully  discussed  in  Volume  IV  of  the  present  series.  Im- 
migration of  this  character  has  also  had  a  great  effect  on  the  hours 
of  labor  and  general  working  conditions  in  the  steel  industry.  These 
workmen,  ignorant  not  only  of  the  conditions  existing  in  other 
American  industries,  but  even  of  the  conditions  in  the  industries  of 
Europe,  are  imlikely  to  protest  against  or  even  to  question  any  ccm- 
ditions  that  may  be  imposed  upon  them.  The  influence  of  this 
element  upon  various  working  conditions  is  discussed  in  later  chap- 
ters of  this  volume. 

In  the  table  which  follows  are  presented  the  facts  as  to  the  occu- 
pation before  coming  to  the  United  States  of  the  foreign-bom  em- 
ployees in  the  iron  and  steel  industry.  These  statistics  are  compiled 
from  the  reports  of  the  Immigration  Commission. 
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PBB  CENT  OF  FORBION-BORN  MALE  EMPLOYEES  EMPLOYED  IN  EACH  SPECTFIEb' 
CLASS  OF  INDUSTRY  BEFORE  COMING  TO  THE  UNITED  STATES,  BY  RACE.      ° 

(Compiled  from  Roporti  of  tbo  Immlfritinn  Commkrioo,  toL  8,  p.  41 ,  and  yol.  9,  p.  287.) 


Per  cent  who  wert  employed  In— 

numHr 
reporttnc 
comjtef 

Mann- 

bctore 

of  Iron 

and  steel. 

Other 

maoofao- 

turlnc. 

Farmlnf 
or  farm 
labor. 

Other 

AD  ibcdcii4>oni  tmployeei 

40,  MO 

8.6 

2.7 

64.4 

24.3 

FirUtr  inmicntlnii , 

8.400 
82,250 

27.4 
3.8 

6.0 
LO 

81.7 
72.8 

34.0 

BfMit  Immlfntion ', 

21.6 

Brtfarjmmfgrmtfcw,  by  race: 

1,801 
2,910 
1,686 
403 
006 
747 
438 

8,132 
IpOU 

^'£SS 
007 

4,007 

7,167 

001 
1,280 

700 
8,330 
1,230 
1,884 

48.1 
16.0 
0.8 
42.7 
21.1 
72.0 
26.0 

1.6 
2.2 
2.2 
3.2 
6.0 
6.0 
8.1 
3.0 
2.1 
2.0 
8.2 
6.0 

6.8 
7.5 
4.0 
6.2 
6.8 
3.1 
&0 

1.4 
L4 
1.4 
L4 
1.3 
2.4 

1.8 
2.8 
2.7 

3.2 
40.1 
60.6 

6.0 
34-1 

L7 
18.5 

86.0 
67.1 
60.0 
84.0 
00.6 
71.8 
8a6 
00.1 
70.4 
76.7 
73.6 
60.5 

41.8 

O^rman 

86.6 

TrUh    

26.6 

Bootch 

46.8 

Bwwtteh .,. 

38.0 

Wfto^ 

23.1 

other  noes 

48.6 

C^otUan 

11.3 

TtaUan.  Nflith 

30.4 

TtaUanlSonth. 

87.4 

Ijithoahlan  

11.3 

NiCTV 

23.2 

PdK!;..... .::;;::;; 

20.8 

16.7 

Knvnlan 

26.7 

StfYlan 

27.6 

Slorak 

10.7 

lil^vmtaD 

21.6 

Other  raoflt 

80l8 

A  large  number,  more  than  one-fourth  of  the  earlier  immigrant 
employees,  came  to  this  country  already  trained  in  the  industry 
through  their  experience  in  the  steel  works  of  Europe,  and  6  per 
cent  had  been  trained  in  some  other  manufacturing  industry.  The 
contrast  with  the  recent  immigrants  is  striking.  Only  3.8  per  cent  of 
these  employees  were  in  any  way  connected  with  the  iron  and  steel 
industry  in  Europe,  and  only  1.9  per  cent  were  engaged  in  any  other 
manufacture.  Nearly  three-fourths  of  these  men,  72.8  per  cent, 
were  drawn  from  farm  work  and  therefore  not  only  are  unacquainted 
with  any  manufacturing  industry  but  are  unfamiliar  with  all  the 
complexities  of  modern  city  life. 

A  study  of  the  conditions  as  regards  the  individual  races  makes 
the  contrast  even  more  striking.  Of  the  English  48.1  per  cent  were 
trained  in  the  industry  before  coming  to  the  United  States;  42.7  per 
cent  of  the  Scotch,  and  72  per  cent  of  the  Welsh  were  similarly 
trained  and,  consequently,  entered  the  industry  here  familiar  with 
all  its  dangers  and  working  conditions.  A  much  smaller  proportion 
of  the  Irish  than  of  any  other  of  the  older  races  were  familiar  with 
the  industry,  but  there  is  a  great  difference  between  the  adaptability 
of  the  Irish,  understanding  English  and  otherwise  quick  to  learn, 
and  that  of  the  non-English-speaking  races  from  southern  and  eastern 
Europe.    Of  these  races  the  Slovaks  with  8,330  persons  have  only 
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•Ifca'per  cent  with  previous  experience  in  the  industry,  the  Polish  and 
•ilagyars  have  5  and  5.9  per  cent,  respectively,  and  the  Croatians 
'  only  1.5  per  cent 

CONJUGAL  CONDITION  OF  BMPLOTEBS  AND  SIZE  OF  FAMILY. 

The  following  table  compiled  from  the  reports  of  the  Immigration 
Commission  shows  for  the  male  employees  20  years  of  age  and  over 
the  proportion  in  each  conjugal  condition: 

PER  CENT  OF  MALE  EMPLOYEES  20  YEARS  OF  AGE  AND  OVER  IN  EACH  CONJUGAL 
CONDITION,  BY  GENERAL  NATIVITY  AND  RACE. 

[From  Raporti  of  the  Immlsntion  Commliaion.  yoL  8,  p.  211.    This  table  includes  only  races  witb 
fiOO  or  more  malea  reporting.   The  totals,  however,  are  for  all  races.) 


General  nativity  and  race 


Number 

reporting 

complete 

daS. 


Per  cent  who 


Single. 


Married. 


Wid- 
owed. 


Native  bom  of  native  father 

White , 

Ne«o 

Native  Dorn  of  foreign  father,  by  country  of  birth  of  fiither: 

England... , 

Germany 

Ireland , 

Wales 

Foreign  bom,  by  race: 

Croatian 

English , 

German , 

Irish 

Italian,  South 

v^h  "",]'"'.'.'.'.' 

Ronmanian 

Rnasian 

Scotch 

Servian 

Slovak 

Slovenian 

Grand  total 

Total  native  bom  of  foreign  Cither 

Total  native  bom 

Total  foreign  bom 


14,357 
709 

1,120 

2,7^7 

2,263 

607 

8,291 

1,894 

3,223 

2,090 

1,248 

4,119 

4,757 

836 

948 

£17 

903 

8,199 

702 


28.0 
28.8 

36.4 
82.4 
41.8 
8&1 

43.6 
20.0 
16.8 
24.0 
87.9 
26.0 
38.0 
48.8 
36.6 
24.2 
46.6 
22.7 
82.1 


09.6 
66.4 

61.7 
64.8 
64.8 
62.9 

66.6 
76.9 
79.5 
70.0 
61.3 
72.7 
61.2 
60.6 
63.6 
71.8 
63.8 
76.3 
67.2 


2.6 
6.2 

1.9 
2.8 
3.4 
2.0 

LO 
4.1 
3.7 
6.9 

.8 
1.3 

.8 
1.2 

.8 
4.1 
1.1 
1.0 

.7 


60,332 

7,686 

22,751 
87,681 


80.4 

37.6 
81.2 
80.0 


67.4 

69.8 
66.2 
68.2 


2.2 

2.6 
1.9 


This  table  shows  that  approximately  two-thirds  of  all  the  em- 
ployees 20  years  of  age  and  over  were  married.  As  compared  with 
the  native  bom  the  foreign-bom  employees  show  a  slightly  larger 
percentage  of  married,  but  of  these  a  large  proportion  have  left 
their  wives  and  families  abroad  and  support  them  by  sending  them 
whatever  money  they  can  save  from  their  wages.  The  following 
table  shows  the  percentage  of  foreign-bom  husbands  who  reported 
having  left  their  wives  abroad. 
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PER  CENT  OF  FOKEION-BORN  HUSBANDS  WHO  REPORT  WIFE  IN  THE     UNITED 
STATES  AND  PER  CENT  WHO  REPORT  WIFE  ABROAD,  BY  RACE  OF  HUSBAND. 

[Fioiii  Reports  of  the  Immigratioa  Commission,  vol.  8,  p.  213.     This  table  Includes  only  races  with  500 
or  more  husoaDds  reporting.   The  total,  however,  is  for  aU  foreign  born.] 


Baceofhusbandi 

Number 

reporting 

complete 

data. 

Per  cent  reporting 
wife— 

In  United 
States. 

Abroad. 

Cr<>Attan. 

1,784 
1395 
2,506 
1444 

528 

753 
3,883 
2,857 

596 
6,172 

760 

87.9 
97.9 
91.0 
98.6 
58.5 
60.6 
56.5 
74.4 
45.3 
63.1 
98.7 

62.1 

Rnglifl^ 

2.1 

German 

9.0 

Irish 

1.4 

Ttftllan,  North 

41.5 

Ttftlfan,'  f^nth 

39.4 

Magyar. ■. 

43.6 

Ppffih 

25.6 

Russian ,  .,    ...  

54.7 

Slovak 

36.9 

W«l8h. 

1.8 

Total * 

25,062 

69.3 

80.7 

The  families  of  the  workmen  in  the  iron  and  steel  industry  are 
comparatively  large,  due  principally  to  the  very  large  families  of 
the  more  recent  immigrants.  The  following  table  shows  the  average 
size  of  the  family  in  a  large  number  of  households  investigated  by 
the  Immigration  Commission.  The  percentage  of  families  having 
each  specified  number  of  persons  is  also  shown. 

PER  CENT  OF  HOUSEHOLDS  OF  EACH  SPECIFIED  NUMBER  OF  PERSONS,  BY  GEN- 
ERAL NATIVITY  AND  RACE  OF  HEAD  OF  HOUSEHOLD. 

(Fiom  R^rarts  of  the  Immigration  Commissfon,  vol.  8,  p.  113.    This  table  includes  only  races  with  100 
or  more  hooseholds  reporting.    The  totals,  however,  are  for  all  races.) 


Total 
num- 

her 

of 
house- 
holds. 

Aver- 
age 
num- 
ber 
per- 
sons 

house- 
hold. 

Per  cent  of  households  of  each  specified  number  of  persons. 

Qeneralaattvlty  and  race 
ol  bead  of  household. 

1 

2 

S 

4 

5 

6 

7 

8 

0 

10 
and 
over. 

Native  bom  of  native  fa- 
ther: 
White 

106 
121 

139 
189 
107 
373 
280 
300 
186 

4.88 
3.44 

6.19 
8.85 
7.11 
5.20 
6.77 
6.78 
6.84 

'i.*7' 

.7 

12.0 
38.0 

9.4 
8.7 
10.3 
11.8 
6.6 
8.1 
6.6 

21.3 
26.4 

13.7 
5.8 
7.5 
15.5 
13.6 
12.2 
13.4 

10.4 
10.7 

15.1 
5.3 
12.1 
19.0 
10.4 
12.5 
18.3 

18.0 
0.1 

16.6 
8.5 
15.9 
15.5 
13.5 
13.6 
12.4 

7.4 
7.4 

6.5 
10.6 
12.1 
12.1 

9.6 
21.1 
11.8 

ia2 

3.3 

7.2 
7.9 
6.6 
9.7 
10.4 
13.6 
9.1 

ia2 

.8 

9.4 
12.7 
6.5 
4.8 
6.2 
4.7 
14.0 

4.6 
1.7 

6.5 
7.9 
9.3 
5.1 
8.5 
5.6 
6.5 

1.9 

Negro 

Foielgn  bom: 

BnlgMlft" 

15.1 

Croatian 

37.6 

German.     .x 

10.6 

ItaUan,  South. 

7.0 
21.5 

poBS^'.l:::::;;;;;:: 

8.6 

Slovak 

8.1 

Grand  total 

2,466 

6.33 

.1 

9.4 

13.0 

13.6 

13.1 

11.8 

9.9 

7.4 

6.5 

16.2 

Total  native  bom  of  for- 
eign father 

83 

812 

2,144 

4.88 

4.31 
6.68 

"*.*6' 
0) 

10.8 
21.8 
7.6 

22.9 
23.7 

n.4 

21.7 
16.7 
13.2 

12.0 
11.2 
13.3 

8.4 
7.7 
12.5 

9.0 
7.4 
10.2 

8.4 
6.1 
7.6 

2.4 
2.0 
7.0 

SwO 

Total  native  bom 

1.0 
17.2 

^  Lesa  than  one-tenth  oC  1  per  cent. 
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In  order  to  show  the  relation  between  the  conjugal  ccmdition  and 
the  earning  power  of  the  workmen  a  tabulation  has  been  made  of 
the  employees  in  one  of  the  largest  steel  plants  in  the  country.  In 
this  tabulation  the  employees  are  divided  into  three  groups:  The 
skilled,  those  who  earn  25  cents  or  more  per  hour;  the  semiskilled, 
who  earn  18  and  imder  25 ;  and  the  unskilled,  who  earn  less  than  18 
cents  per  hour.  This  table  includes  only  the  actual  workmen,  fore- 
men, superintendents,  and  office  employees  being  excluded. 

OCCUPATIONAL  STATUS  OF  EMPLOYEBS  IN  A  LARGE  STEEL  PLANT  AOCORDINO 
TO  NATIVITY  AND  CONJUGAL  CONDITION. 

[Superintendents,  foremen,  and  office  employees  are  not  tndnded.] 


Total 

employ- 

eee. 

Number  oi  emptoyees. 

Percent  of  emplDTees. 

NatlYlty  and  conjugal  condition. 

Skilled. 

Semi- 
skilled. 

Un- 
skilled. 

Skilled. 

Semi- 
skilled. 

Un- 
skilled. 

American: 

M«xrM 

1,171 

966 

44 

820 
292 
26 

200 

333 

0 

82 
343 

7 

70.02 
30.17 
63.64 

82.97 
84.40 
20.46 

7.00 

P«nH^ 

86u48 

Widowed 

UL91 

Total 

2,183 

1,140 

611 

432 

52.22 

27.99 

19.79 

peans: 
Married 

710 

241 

61 

414 

70 
24 

160 

82 

6 

127 
80 
21 

68.31 
82.78 
47.06 

28.80 
84.02 
11.76 

17.89 

fiinglfl  ,  ,                       ,               , 

83.19 

Widowed 

41.18 

Total 

1,002 

617 

267 

228 

61.60 

26.66 

22.76 

peans: 

nKri*»d 

2,m 

774 
34 

240 

20 

2 

898 

281 

0 

1,833 
614 
23 

ia47 
8.76 
6.88 

87.76 
29.84 
26.47 

6L79 

Single 

06.41 

Wiaowed. 

67.66 

Total 

8,187 

280 

1.138 

1,760 

8.79 

86.71 

66.61 

AUemployeee: 

Married 

4,900 

1,963 

120 

1,483 
400 
64 

1,836 
646 
24 

61 

84.81 
80.17 
41.86 

81.86 
82.|8i 
18.60 

88.88 

RinglA 

47.86 

Widowed. 

80l68 

Total 

6,372 

1,937 

2,006 

s,«o 

80.40 

81.48 

88.13 

Of  the  married  employees,  34.8  per  cent  are  skilled  employees,  and 
consequently  earn  25  cents  or  more  per  hour,  which  for  the  majority 
of  occupations  in  this  plant  is  equivalent  to  a  daily  wage  of  $3  or 
more.  The  semiskilled  and  unskilled  groups  are  of  approximately 
the  same  dze,  each  including  practically  one-third  of  the  total  num- 
ber of  married  employees.  Among  the  single  workmen,  however,  the 
skilled  group  includes  only  20.2  per  cent,  while  the  unskilled  group 
includes  47.8  per  cent.  The  number  of  widowed  employees  is  too 
small  to  be  of  any  significance. 

The  differences,  however,  are  most  marked  when  the  native  bom 
are  studied  separately  from  the  foreign  bom.  Of  the  married 
American-bom  workmen  70  per  cent  are  skilled,  while  of  the  mar- 
ried foreign-bom  workmen  from  eastern  and  southern  Europe  only 
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10.6  per  cent  can  be  classed  as  skilled.  There  is,  however,  a  very 
much  less  difference  between  the  American  workmen  and  the  foreign 
bom  from  western  and  northern  Europe.  Of  the  married  employees 
of  this  class  58.3  per  cent  can  be  classed  as  skilled  workmen.  In 
every  case  the  percentage  of  married  employees  who  are  skilled 
workmen  is  very  much  larger  than  in  the  case  of  the  single  em- 
ployees. This,  of  course,  rises  chiefly  out  of  the  greater  age  of  the 
married  employees.  The  proportion  of  married  Americans  and  of 
the  foreign  bom  from  western  Europe  who  are  unskilled  is  rela- 
tively small.  With  regard  to  the  Americans,  it  may  be  remarked 
that  practically  all  of  them  are  white. 
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CHAPTER  IV. 
THE  EELATI0H8  OF  EHFLOTEBS  Aim  WOSKMEF. 

nrntoDucnoN. 

Within  20  years  practically  all  the  conditions  affecting  the  re- 
lations of  employers  and  workmen  in  the  iron  and  steel  industry 
have  been  altered.  These  dianges  may  be  discussed  under  four  prin- 
cipal heads:  (1)  Changes  in  the  processes  and  technical  methods  of 
manufacture;  (2)  changes  in  the  racial  composition  of  the  working 
force;  (8)  changes  in  the  ownership  and  organization  of  the  in- 
dustry; (4)  changes  in  ihe  strength  and  character  of  labor  organi- 
zations. The  first  two  of  these  subjects  are  thoroughly  discussed  in 
Chapters  III  and  XIII,  and  it  is  necessary  only  to  point  out  their 
bearing  on  the  question  under  consideration. 

In  1890,  while  all  the  important  methods  of  producing  steel  were 
in  use,  the  development  of  mechanical  metiiods  of  handling  materials 
and  of  regulating  processes  had  hardly  begun.  The  iron  and  steel 
industry  therefore  required  a  very  much  larger  proportion  of  highly 
skilled  and  specially  trained  men  than  at  the  present  time.  The 
supply  of  such  workmen  was  limited  and  could  not  be  increased  at 
will  as  is  the  case  with  unskilled  labor,  which  can  readily  be  recruited 
either  from  other  industries  or  from  Europe  by  slightly  increasing 
the  rate  of  wages.  Such  a  situation  assured  the  skilled  workmen  a 
considerable  degree  of  independence  and  of  control  over  their  work- 
ing conditions.  The  introduction  of  mechanical  processes  has  to  a 
large  degree  displaced  these  men  either  with  unskilled  laborers  or  with 
semiskilled  workmwi  who  can  be  recruited  by  the  thousand  whenever 
it  is  necessary.  Similarly,  although  in  1890  there  was  a  large  pro- 
portion of  foreign-born  employees  in  the  industry,  they  were  pnn- 
cipally  English,  Irish,  Welsh,  and  Germans,  and  were  therefore 
largely  familiar  either  with  the  iron  and  steel  industry  or  with  some 
other  industry  organized  along  similar  lines.  At  present  more  than 
half  of  the  working  force  of  the  industry  is  drawn  from  the  farms 
of  eastern  and  southern  Europe,  and  is  therefore  accustomed  to  the 
position  of  tenant  or  farm  laborer  and  unacquainted  with  the  wage 
system  of  industry.  Apart  from  the  unwillingness  of  the  English- 
speaking  workmen  to  associate  with  these  immigrant  employees,  the 
working  force  is  at  present  divided  into  two  groups  whidi  are  unable 
to  communicate  except  by  signs  or  through  an  interpreter. 
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In  1890,  although  there  were  a  number  of  companies  with  com- 
paratively large  capital,  there  had  been  only  three  consolidations  of 
any  moment  in  the  industry/  and  the  tjrpical  establishment  was  of 
small  size  and  was  owned  by  an  individual  or  a  partnership  rather 
than  by  a  corporation.  The  skilled  workmen,  on  the  other  hand, 
were  largely  banded  together  in  one  strong  organization,  the  Amal- 
gamated Association  of  Iron  and  Steel  Workers,  and  so  successful 
had  it  been  in  extending  its  influence  and  membership  that  many  of 
the  manufacturers  expected  that  it  would  within  a  short  time  reach 
such  a  position  that  it  would  have  to  be  dealt  with  by  the  manufac- 
turers acting  through  some  form  of  organization.*  It  was  suggested 
at  this  time  that  to  avoid  the  losses  from  strikes  and  other  labor  dis- 
turbances, voluntary  arbitration  should  be  submitted  to  and  some 
form  of  profit  sharing  generally  introduced  which  would  tend  to 
identify  more  closely  the  interests  of  the  skilled  workmen  with  those 
of  the  manufacturers.* 

The  consolidation  of  manufacturing  interests  has  been  achieved  to 
a  degree  which  in  1890  was  not  believed  to  be  possible,  but  instead 
of  the  strong  organizations  of  workmen  expected  the  end  of  20  years 
sees  the  employees  not  only  without  strong  unions,  but  completely 
unorganized  in  all  except  two  minor  branches  of  the  industry,  and 
even  there  the  union  is  extremely  weak.  Not  only  is  there  no 
arbitration  of  questions  involving  wages  and  working  conditions 
between  two  strongly  organized  parties  to  the  dispute,  but  it  is 
generally  insisted  that  the  employees  shall  accept  whatever  wages 
are  offered  without  dispute  or  argument.  In  many  companies  no 
committees  are  received  even  to  present  the  case  of  unorganized 
tnen,  the  management  dealing  only  with  the  individual  workman. 
Instead  of  the  identification  of  the  interests  of  the  employers  and 
employed  by  a  wide  extension  of  profit  sharing,  only  two  companies 
have  made  any  efforts  in  this  direction,  and  these  so  recently  that 
no  effects  in  the  direction  hoped  for  can  be  perceived. 

The  consolidation  of  the  manufacturing  interests  has  been  pro- 
gressing steadily  since  1890  and  has  now  reached  the  point  where 
a  single  corporation  with  a  total  outstanding  capitalization,  includ- 
ing stocks  and  bonds,  of  one  and  a  half  billion  dollars,  controls  one- 
half  the  industry,*  and  a  half  dozen  other  large  corporations  with  a 
total  outstanding  capitalization  of  three  hundred  and  sixty  millions 

1  Prior  to  1890  tbe  Illinois  Stetl  Co.,  the  Southern  Iron  Co.,  and  the  Tennessee  Coal, 
Iron  &  Railroad  Co.  had  been  formed  by  consolidation  of  existing  plants.  Carnegie  Bros. 
4b  Co.  and  Carnegie,  Phipps  &  Co.  had  grown  by  extension  of  their  activities  and 
absorption  of  other  concerns,  bat  did  not  represent  any  definite  consolidation. 

'  See  addresses  and  discussion  before  British  Iron  and  Steel  Institute  at  the  American 
meeting  of  1890.    Journal  of  the  Iron  and  Steel  Institute,  1890. 

*Addi:e8S  of  Hon.  A.  8.  Hewitt,  Journal  of  the  Iron  and  Steel  Institute,  1890,  pp. 
844-368. 

*  Beport  of  Commissioner  of  Corporatlns  on  the  Steel  Industry,  part  1,  1911,  p.  xxlU. 
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owns  more  than  one-third  of  the  productive  capacity  of  the  other 
half  of  the  industry.  Two  of  these  large  ^'independent''  com- 
panies— the  Cambria  Steel  Co.  and  the  Pennsylvania  Steel  Co. — are 
controlled  by  the  Pennsvlvania  Railroad  Co.,  which  owns  the  ma- 
jority of  their  stocks.^  There  are,  of  course,  a  large  number  of  com- 
paratively small  companies,  but  most  of  these  are  interested  either 
in  the  operation  of  small  blast  furnaces  or  puddling  mills  and  small 
rolling  mills  for  wrought  iron.  The  steel  industry  proper,  therefore, 
is  largely  in  the  hands  of  a  small  number  of  large  and  powerful 
corporations.  In  addition  to  this  centralized  ownership,  the  steel 
manufacturers  are  held  together  by  the  social  forces  of  such  organiza- 
tions as  the  American  Iron  and  Steel  Association  and  the  American 
Iron  and  Steel  Institute.  While  these  organizations  have  special  pur- 
poses quite  far  removed  from  the  promotion  of  common  action  in 
labor  disputes,  the  result  of  the  close  association  of  the  most  promi- 
nent men  in  the  industry  is  conducive  to  a  common  attitude  toward 
labor  and  labor  organizations. 

All  of  these  large  companies  and  corporations,  with  two  excep- 
tions, insist  upon  dealing  with  their  workmen  as  individuals.  Fur- 
thermore, the  two  large  corporations,  which  employ  union  men,  have 
them  only  in  their  puddling  mills  and  small  rolling  mills,  which 
branches  constitute  only  a  small  part  of  their  business. 

In  contrast  to  this  great  aggregation  of  power  on  the  part  of  the 
manufacturers,  the  two  unions  of  iron  and  steel  workers  had  in  1911 
a  total  membership  of  less  than  6,000  of  the  276.000  men  employed  in 
the  manufacturing  plants  of  the  industry.  In  no  branch  of  the  in- 
dustry, except  perhaps  in  puddling,  do  these  unions  include  a  ma- 
jority of  the  skilled  workmen.  There  is  only  one  open-hearth  steel 
plant  in  the  United  States  for  whidi  a  wage  scale  is  signed  by  organ- 
ized workmen  and  no  Bessemer  steel  plant.  Not  only  is  there  a  lack 
of  any  formal  organization  in  these  departments,  but,  as  will  be 
shown  later,  there  are  strong  forces  working  to  increase  the  state  of 
disorganization  in  which  the  workmen  in  this  industry  have  been 
practically  since  the  early  nineties. 

LABOR  ORGANIZATIONS  PRIOR  TO  FORMATION  OF  THE  STBBL 

CORPORATION. 

Without  entering  into  a  detailed  history  of  unionism  in  the  steel 
industry,  a  brief  outline  of  the  most  important  events  and  an  analysis 
of  the  policies  of  the  manufacturers  and  of  organized  labor  will  serve 
best  to  indicate  how  the  present  situation  has  developed. 

Prior  to  1876  there  had  been  a  number  of  unions  of  varying  im- 
portance made  up  largely  of  men  in  particular  occupations.  The 
earliest  and  strongest  of  these  unions  was  tiie  Sons  of  Vulcan,  made 

*  PemifylTuila  Ballroad  Co.,  Anniial  Report,  1911. 
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up  of  the  puddlers  and  their  helpers.  This  union  was  openly 
organized  in  1861,  and  by  1873  had  83  lodges,  with  a  total  member- 
ship of  3,331.  There  were  various  local  and  partially  developed 
unions  of  the  heaters  and  roll  hands,  most  of  which  were  organized 
during  the  sixties.  By  1878  many  of  these  local  lodges  had  been 
brought  together  to  form  the  Associated  Brotherhood  of  Iron  and 
Steel  Heaters,  Rollers,  and  Boughers,  which  in  1874  had  a  member- 
ship of  700  in  28  lodges.  This  union  did  not  admit  the  lower  paid 
men  of  the  rolling  crews,  and  these,  together  with  some  rollers  and 
roughers,  were  organized  in  a  separate  union  known  as  the  Iron  and 
Steel  Boll  Hands  of  the  United  States,  which  was  organized  about 
1870,  and  which  in  1873  had  15  lodges  and  473  members.  Each  of 
these  three  unions  might  have  a  lodge  in  the  same  mill  with  the  mem- 
bers working  side  by  side  under  the  same  roof.  This  situation 
caused  a  great  deal  of  jealousy  and  much  internal  strife.  It  was 
early  seen  that  the  position  of  organized  labor  would  be  greatly 
strengthened  by  some  form  of  consolidation,  and  definite  attempts 
were  made  to  bring  the  three  unions  together  as  early  as  1873.  The 
movement  was  slow  in  developing,  but  in  1875  a  joint  convention  of 
the  three  unions  was  held  in  Pittsburgh,  and  after  much  discussion 
a  definite  consolidation  was  formed  as  the  National  Amalgamated 
Association  of  Iron  and  Steel  Workers.  The  Sons  of  Vulcan,  the 
puddlers'  union,  being  by  far  the  strongest  of  the  constituent  unions, 
dominated  the  appointment  of  officers,  appointing  members  of  its 
own  union  to  the  principal  offices.  In  1877  the  first  annual  conven- 
tion was  held  at  Columbus,  Ohio,  with  77  delegates  in  attendance. 
There  were  at  that  time  111  active  lodges,  with  a  membership  of  3,755, 
and  a  balance  of  only  $802.96  in  the  treasury.  During  the  next  five 
years  the  association  grew  so  rapidly  that  in  1882  there  were  197 
lodges  and  16,000  members. 

In  1882  there  was  a  general  strike  of  the  organized  workmen  in 
the  puddling  and  iron  rolling  mills  for  increased  wages.  The  strike 
started  from  the  demand  on  the  part  of  the  puddlers  for  an  increase 
in  the  price  paid  for  puddling  from  $4.50  per  ton  as  a  base  rate  to 
$6  a  ton.  The  men  in  the  rolling  mills  demanded  an  increase  from 
08.75  cents  to  75  cents  per  ton  for  bar  mill  rolling.  The  men  in  the 
sheet  rolling  mill  joined  the  strikers  and  likewise  demanded  a  similar 
advance  in  their  wages.  The  strike  lasted  from  June  1  to  Septem- 
ber 20,  and  resulted  in  a  complete  loss  for  the  union,  the  men  going 
back  at  the  old  scale  and  accepting  all  conditions  after  being  out  on 
strike  for  nearly  four  months.  The  effects  of  this  strike  are  seen 
in  the  loss  of  membership  of  the  union,  which  dropped  from  16,000 
in  1882  to  11,800  in  1883.  As  a  result  of  this  and  other  fruitless  labor 
disputes,  the  chief  of  which  was  in  connection  with  the  Edgar 
Thompson  Works,  the  membership  by  1885  had  fallen  to  5,702,  the 
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lowest  point  which  it  reached  between  its  establishment  and  the  end 
of  the  year  1910. 

During  the  period  1882  to  1886  the  Knights  of  Labor,  which  at  that 
time  was  at  its  greatest  strength,  organized  several  locals  in  the  steel 
works  of  Allegheny  County,  taking  into  the  union  all  classes  of  labor, 
both  skilled  and  unskilled.  This  organization  was  peculiarly  fitted  to 
deal  with  the  situation  in  the  steel  mills,  since  it  was  not  organized 
on  strict  trade  lines,  and,  as  a  policy,  had  from  the  beginning  made 
special  scales  of  wages  to  meet  peculiar  conditions.  The  general 
policy  of  the  Amalgamated  Association,  on  the  other  hand,  had  from 
the  beginning  been  very  exclusive,  so  that  the  imion  embraced  only 
the  more  highly  skilled  men  in  a  comparatively  limited  part  of  the 
rapidly  developing  steel  industry,  and  the  organization  of  lodges 
in  the  steel  mills  was  in  large  part  merely  incidental  to  the  develop- 
ment and  strengthening  of  the  organization  in  what  may  be  called 
the  iron  branch  of  the  industry.  At  no  time  in  the  history  of  the 
Amalgamated  Association  was  any  attempt  made  to  work  out  a 
logical  scheme  for  dealing  with  the  highly  complex  situation  in  the 
steel  mills,  nor  was  even  a  separate  branch  organized  for  unifying 
the  many  lodges  which  developed  in  connection  with  the  large  steel 
plants.  The  scales  for  the  steel  plants  were  left  almost  entirely  to 
the  individual  local  lodge,  and  as  a  residt  of  this  policy  the  widest 
discrepancies  existed  between  the  scales  for  different  steel  plants. 
Much  emphasis  is  placed  upon  this  feature,  because  there  is  no  doubt 
that  the  chaotic  condition  of  the  wage  scales  of  different  steel  plants 
and  the  lack  of  any  consistent  policy  with  reference  either  to  the 
hours  of  labor  or  to  other  working  conditions  were  in  part  responsible 
for  the  opposition  of  the  steel  manufacturers  to  the  Amalgamated 
Association. 

The  presence  of  both  the  Amalgamated  Association  and  the 
Knights  of  Labor  in  the  steel  branch  of  the  industry  greatly  weakened 
the  position  of  both  organizations.  In  some  cases  both  of  these  unions 
had  lodges  in  the  same  mill,  and  jurisdictional  disputes  between  these 
two  organizations  were  frequent  and  annoying.  Nevertheless,  the 
supply  of  skilled  men  was  small  in  comparison  to  the  demands  of  the 
industry,  and  in  the  period  of  comparative  industrial  peace,  from 
1885  to  1889,  local  lodges  of  the  Amalgamated  Association  were  organ- 
ized in  many  of  the  steel  mills  both  in  Allegheny  County  and  in  the 
Middle  West.  The  union  grew  steadily,  and  in  1889  the  total  mem- 
bership had  reached  16,117  members.  The  industry  and  its  mechani- 
cal equipment  were  developing  at  a  rate  that  has  hardly  been  equaled 
in  any  other  industry,  and  it  was  impossible  to  make  the  constant 
readjustments  in  wages  and  general  working  conditions  which  the 
new  manufacturing  methods  demanded  without  considerable  oppo- 
7447*— S.  Doc  no,  62-1,  tol  : 
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sition  from  the  members  of  the  union.  The  constant  friction  which 
arose  in  readjusting  working  conditions  proved  a  source  of  great 
irritation  to  the  manufacturers,  and  there  is  no  question  that  they 
were  impatient  at  all  times  to  be  rid  of  the  obstacles  which  the  union 
placed  in  the  way  of  their  making  changes  in  the  working  conditions 
of  their  plants  in  any  way  and  at  any  time  they  saw  fit. 

This  was  a  period,  moreover,  of  the  greatest  rivalry  between  the 
steel  manufacturers.  Every  effort  was  bent  to  the  establishment  of 
new  records  of  production,  and  both  men  and  machines  were  driven 
to  the  utmost  in  order  to  produce  new  records  which  would  startle 
the  manufacturing  world.  The  Amalgamated  Association  had  defi- 
nitely attempted  to  carry  over  into  the  rapidly  developing  steel 
branch  of  the  industry  many  of  the  restrictions  on  output  which  had 
prevented  overspeeding  in  the  iron  branch  of  the  industry.  Any  sort 
of  restriction  on  output  was  naturally  distasteful  to  steel  manufac- 
turers, and  the  forms  of  restriction  used  by  the  unions  were  in  many 
cases  illogical  and  not  applicable  to  the  new  methods  of  production 
which  had  been  developed.  The  profits  of  the  industry  during  this 
period  were  very  large,  and  while  this  situation  led  the  manufac- 
turers to  accept  almost  any  conditions  imder  pressure,  on  the  other 
hand,  the  results  which  many  of  the  manufacturers  were  getting 
served  <Hily  to  increase  the  ^ivy  and  emulation  of  the  other  manu- 
facturers. As  a  result  of  the  working  of  these  various  forces  and  mo- 
tives, the  steel  manufacturers,  particularly  in  Allegheny  County, 
constantly  attempted  to  rid  themselves  of  the  presence  of  organized 
labor  in  their  mills.  Most  of  these  attempts  did  not  result  in  serious 
trouble,  because  usually  the  lodges  were  very  strong  and  the  attempts 
to  break  their  power  were  abandoned  before  any  considerable  dispute 
had  been  caused. 

In  1889,  however,  the  firm  of  Carnegie,  Phipps  &  Co.  proposed  a 
new  agreement  for  their  Homestead  plant,  which  brought  about  a 
definite  issue  as  to  whether  the  uni(m  was  to  continue  in  that  plant. 
The  conditions  which  they  proposed  definitely  demanded  the  aban- 
donment of  all  the  essential  features  of  the  union  policy.  Both 
producticm  and  prices  were  favorable  during  that  year,  and  there 
was  apparently  no  good  reason  in  the  general  industrial  situation 
to  call  for  any  considerable  change  in  the  working  conditions.  The 
new  agreement  proposed,  among  other  things,  the  reduction  of  the 
wages  of  all  union  men  in  the  plant,  and  also  imposed  two  other  con- 
ditions which  the  union  considered  especially  inimical  to  its  interests. 
The  first  and  most  important  was  a  demand  that  the  new  scale 
should  be  signed  by  each  workman  individually.  This  was  practi- 
cally a  demand  that  the  general  principle  of  collective  bargaining, 
upon  which  all  labor  organization  must  necessarily  be  based,  should 
be  aband<Hied  or  at  least  greatly  weakened.    The  second  demand  was 


Digitized  by  VjOOQ IC 


CHAPTBB  IV. — RELATIONS  OF  BMPLOYEBS  AND  WORKMEN.      115 

that  the  new  agreement  should  terminate  on  January  1  instead  of 
on  July  1,  as  had  beeii  the  case  with  all  previous  agreements.  This 
provision  was  opposed  chiefly  because  it  made  the  scale  for  this  par- 
ticular mill  end  at  an  entirely  different  time  of  the  year  from  the 
scales  in  the  other  branches  of  industry,  so  that  in  case  of  diflScuity 
the  workmen  in  other  branches  of  the  industry  would  be  bound  by 
their  contracts  not  to  go  out  on  a  sympathetic  strike  in  order  to  sup- 
port their  fellow  workmen.  A  second  reason  was  to  be  found  in  the 
fact  that  a  strike  can  be  much  more  easily  and  successfully  conducted 
during  the  summer  months  than  in  midwinter. 

This  scale  was,  therefore,  refused  as  soon  as  it  was  offered,  and  the 
workmen  at  the  Homestead  steel  works  immediately  went  out  on 
strike.  The  strike  was  short-lived  and  resulted  in  a  victory  for  the 
workmen,  since  they  went  back  to  work  after  sighing  an  agreement 
which  practically  continued  all  the  conditions  which  had  been  in 
effect  during  previous  years.  A  new  wage  scale,  however,  was 
signed  for  the  Homestead  steel  works  which  was  bas^  upon  the  slid- 
ing-scale  principle,  to  which  both  the  workmen  and  the  manufac- 
turers were  favorable.  The  success  of  the  union  in  this  strike  served 
to  still  further  increase  the  membership,  so  that  in  1891  the  union 
reached  the  high-water  mark  of  its  membership,  with  a  total  of 
24,068  members,  organized  in  290  lodges.  The  financial  resources 
had  increased  even  more  rapidly,  and  at  the  convention  in  June,  1891, 
the  union  had  a  balance  of  $146,000  in  its  treasury,  or  double  the 
balance  shown  for  1889,  while  the  number  of  members  had  increased 
50  per  cent  in  the  same  time. 

la  the  summer  of  1892,  while  the  union  was  in  this  prosperous  ccm- 
dition,  the  most  important  struggle  in  its  history  was  precipitated 
by  the  expiration  of  the  old  scale  for  the  Homestead  steel  works 
which  had  been  signed  in  1889,  to  continue  for  three  years.  Carnegie 
Bros.  &  Co.,  as  the  firm  was  known  at  this  time,  offered  a  new  scale 
of  wages,  involving  reductions  in  a  number  of  positions,  with  the  new 
base  rate  for  the  sliding  scale  lower  than  that  of  the  previous  scale. 
It  was  again  provided  that  the  scale  should  terminate  on  January  1 
instead  of  in  July,  which,  as  has  been  seen,  was  a  bone  of  contention 
between  the  steel  manufacturers  and  the  Amalgamated  Association. 
AVhile  the  demand  was  not  made,  as  it  had  been  in  1889,  that  the  men 
should  sign  the  scale  individually,  the  workmen  regarded  the  new 
proposition,  nevertheless,  as  a  direct  challenge  to  contest  the  right 
of  the  union  to  maintain  its  position  in  the  Homestead  steel  works. 

The  general  events  of  the  Homestead  strike  are  so  well  known  and 
have  been  so  frequently  described  that  they  need  not  be  discussed  in 
this  connection.  It  is  important  only  to  understand  that  the  settle- 
ment of  the  strike  in  the  Homestead  steel  works  and  in  the  other 
plants  in  which  the  workmen  struck  in  sympathy  was  disastrous  for 
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the  union.  The  workmen,  at  the  end  of  the  five  months'  straggle,  not 
only  lost  all  that  they  had  demanded  and  returned  to  work  after  sign- 
ing individual  contracts  as  nonunion  men,  but  the  organization  was  so 
weakened  that  it  was  unable  to  hold  its  membership  even  in  the  iron 
mills  of  the  Pittsburgh  district,  which  had  formerly  been  thoroughly 
organized.  The  membership  fell  from  20,975  in  1892  to  10,000  in 
1894,  at  which  figure  it  remained  practically  unchanged  until  1900. 
One  by  one  the  steel  mills  and  most  of  the  iron  mills  of  the  Pittsburgh 
district  succeeded  in  weakening  and  finally  dislodging  the  union. 

From  1892  to  1901  the  position  of  the  Amalgamated  Association 
was  almost  entirely  defensive,  in  marked  contrast  to  the  strongly 
aggressive  policy  which  had  formerly  characterized  it.  It  still  had 
great  strength  in  the  iron  mills  of  the  Western  Bar  Iron  Association 
and  in  the  sheet,  tin,  and  hoop  mills  throughout  the  country,  as  well 
as  considerable  strength  in  the  steel  mills  of  Ohio  and  Illinois. 

LABOR  ORGANIZATIONS  UNDER  THE  STEEL  CORPORATION,  1902  TO  1911. 

In  1900  the  Amalgamated  Association  was  spurred  to  action  by  the 
consolidation  of  a  number  of  large  companies  forming  the  constituent 
corporations  from  which  the  United  States  Steel  Corporation  was 
later  built.  As  a  result  of  this  new  activity  it  succeeded  in  increasing 
its  membership  and  reviving  something  of  the  old  spirit  of  aggres- 
sion. The  revival  of  this  aggressive  spirit  was  shown  at  the  conven- 
tion of  that  year  by  the  passage  of  the  following  amendment  to  its 
constitution : 

Should  one  mill  in  a  combine  or  trust  have  a  diflSculty,  all  mills  in 
said  combine  or  trust  shall  cease  work  until  such  grievance  is  settled.^ 

The  purpose  of  this  amendment  was  to  promote  imity  of  action  on 
the  part  of  the  members  of  the  union,  and  the  lack  of  discussion  in  the 
convention  indicates  that  at  the  time  of  its  passage  little  consideration 
was  given  to  the  probable  effects  of  this  resolution.  The  idea 
which  imderlaid  the  passage  of  the  amendment  was  to  oppose  the  con- 
solidated strength  of  all  branches  of  the  Amalgamated  Association  to 
Ihe  consolidated  strength  of  the  large  corporations,  such  as  the  Ameri- 
can Tin  Plate  Co.,  the  American  Sheet  Steel  Gd.,  and  the  Federal  Steel 
Co.  The  force  of  this  provision  in  the  constitution  was  greatly  weak- 
ened and  rendered  difficult  of  application  by  the  fact  that  the  United 
States  Steel  Corporation  from  the  start  insisted  upon  and  constantly 
maintained  the  position  that  as  far  as  operating  conditions  were  con- 
cerned each  of  the  subsidiary  companies  was  an  independent  unit,  and 
consequently  must  settle  its  own  affairs  absolutely  without  reference 
to  the  conditions  in  the  other  companies.  If  it  had  been  seen  at  the 
time  what  complications  would  arise  frcmi  the  enforcement  of  this 

1  Conttltnttoii  Amilgimafd  AMOdfttkB  o(  Iiai«  8tMl»  and  Tin  Workers,  art.  17,  sec.  22. 
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resolution  it  is  unquestionable  that  it  would  at  least  have  been  given 
more  thorough  consideration  in  the  convention  of  the  association. 

Before  considering  the  results  which  grew  out  of  the  passage  of 
this  resolution  it  is  necessary  to  consider  briefly  the  policy  of  the 
United  States  Steel  Corporation,  which  had  been  organized  during 
1901.  The  attitude  of  the  Steel  Corporation  toward  organized  labor 
during  1901  is  exhibited  in  the  minutes  of  its  executive  committee 
which  form  the  basis  of  the  present  discussion.  These  minutes  are 
printed  as  a  part  of  the  hearings  of  the  congressional  committee  on 
investigation  of  the  United  States  Steel  Corporation.*  All  the  min- 
utes, however,  relating  to  the  attitude  of  the  corporation  toward  labor 
conditions  or  labor  organizations  are  reprinted  in  full  in  Appendix 
D  to  this  volume,  page  497. 

The  newly  formed  Steel  Corporation,  almost  immediately  after  its 
formation,  gave  the  question  of  its  attitude  toward  trade-imions  the 
most  careful  and  thorough  consideration.  The  first  meeting  of  the 
executive  committee  of  the  Steel  Corporation  was  held  on  April  9, 
and  its  attention  was,  during  the  first  few  meetings,  necessarily 
largely  occupied  with  matters  connected  with  the  financing  of  the 
corporation  and  with  the  relations  of  the  various  subsidiary  com- 
panies to  each  other.  On  April  20,  however,  the  question  of  the 
attitude  of  the  corporation  toward  trade-imions  and  toward  its  em- 
ployees generally  was  brought  up  for  the  first  time.  In  practically 
every  meeting  of  the  executive  committee  for  the  next  few  months 
this  question  was  a  subject  of  discussion. 

The  first  point  on  which  a  decision  was  reached  by  the  United 
States  Steel  Corporation  was  that  the  strongest  insistence  should  be 
placed  on  the  idea  that  the  corporation  as  a  whole  would  not  deal  in 
any  way  directly  with  labor  organizations,  but  that  each  subsidiary 
company  was  responsible  for  the  conduct  of  all  negotiations  and  set- 
tlements with  regard  to  labor  conditions.*    While  this  position  was 

1  Hearings  Before  the  Committee  on  InvestigatloD  of  United  States  Steel  Corporation ; 
Report  of  Farquhar  J.  HacRae  to  chairman  of  Special  Committee  to  Investigate  Viola- 
tions of  the  Antitmst  Act  of  1890  and  Other  Acts,  Part  II.  pp.  3741-4318. 

>  *'  Mr.  Edenbom  thinks  it  expedient  to  Inform  the  newspapers  and  the  public  generally 
that  the  United  States  Steel  Corporation  is  not  the  one  employer,  but  that  the  indlTidual 
companies  are  distinct  and  separate  for  themselTes;  that  the  labor  troubles  of  any  one 
company  must  be  settled  by  the  particular  company  as  an  individual  company,  and  a 
strike  in  one  must  be  settled  independently  of  any  other  company."  (Minutes,  executive 
►  committee,  Apr.  20,  1901.) 

"  The  president  is  of  the  opinion  that  when  the  presidents  [of  the  subsidiary  companies] 
'^get  bsck  they  ought  to  be  in  a  position  to  know  exactly  what  our  policy  Is  and  be  able 
to  tnke  the  matter  into  their  own  hands. 

"  There  was  considerable  discussion  on  this  subject,  and  finally  the  chairman  stated  as 
follows : 

'*  The  first  question  to  consider  is.  What,  if  any,  answer  should  be  made  if  the  associa- 
tion sends  representatives  to  this  company  direct?  So  far  as  we  understand,  this  com- 
mittee is  in  favor  of  saying  to  such  representatives  that  this  is  a  question  that  pertains 
to  the  business  of  the  local  company,  and  we  do  not  undertake  to  instruct  or  interfere 
with  the  bvsineM  of  the  subsidiary  companies.    This  corporation  is  but  a  stockholder. 
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prominently  placed  before  the  public,  the  president  of  the  organiza- 
tion and  the  executive  committee  were  in  constant  communication 
with  the  subsidiary  companies,  endeavoring  to  become  thoroughly 
conversant  with  every  aspect  of  the  labor  situation,  and  to  be  able 
to  meet  whatever  developments  might  arise.^ 

Upon  the  basis  of  the  information  received  the  most  diverse  views 
were  expressed  by  the  members  of  the  executive  committee.  The 
general  position  which  developed  from  the  discussion,  however,  was 
that  the  union  was  so  strong  that  it  must  undoubtedly  be  dealt  with, 
at  least  until  the  corporation  was  more  firmly  established  and  its 
securities  were  more  widely  distributed.*  At  the  same  time  it  was 
unanimously  decided  that  the  union  should  not  be  allowed  to  extend 
its  membership  and  power  into  any  of  the  mills  that  were  not  then 
recognized  as  union  mills.  This  position  is  most  clearly  expressed  in 
the  minutes  of  the  meeting  of  June  17,  when  the  discussion  had  been 
brought  to  an  issue  by  the  realization  that  the  Amalgamated  Associa- 
tion would  present  its  demands  within  a  few  days.  At  this  meeting 
the  whole  situation  was  gone  over  thoroughly,  and  a  vote  was  taken 
on  the  question  of  whether  or  not  the  members  of  the  executive  com- 
mittee would  approve  of  making  a  decisive  fight  if  a  general  strike 
should  be  ordered.  On  this  question  the  majority  of  the  committee 
voted  aflirmatively,  one  did  not  vote,  while  another  voted  in  the 
negative.'  The  other  question  as  to  the  general  attitude  of  the  cor- 
poration toward  organized  labor  was  brought  to  a  definite  issue  by 
the  presentation  of  a  resolution  by  Mr.  Steele,  which  was  as  follows : 

That  we  are  imalterably  opposed  to  any  extension  of  union  labor, 
and  advise  subsidiary  companies  to  take  firm  position  when  these 

and  Intends  only  to  adyise,  the  same  as  any  stockholder/*  (Minutes,  ezecutlTe  committee, 
June  17,  1001.) 

**  The  president  stated  that  the  question  to  decide  is  whether  representatiyes  should  b« 
sent  and  if  so.  Just  how  they  should  be  instructed  and  who  should  be  sent.  The  chair- 
man stated  that  it  should  be  clearly  understood  that  the  United  States  Steel  Corporation 
has  nothing  whatever  to  do  with  it ;  that  the  representatives  of  the  three  subsidiary  com- 
panies are  not  to  state  that  they  are  acting  in  concert,  or  even  by  consultation,  with  any 
of  the  offlclals  of  the  United  States  Steel  Corporation."  (Minutes,  executive  committee, 
July  6,  1901.) 

^  '*  The  president  reports  that  he  has  had  a  talk  with  the  presidents  of  the  subsidiary 
companies  with  reference  to  tbe  attitude  of  organised  labor,  and  has  learned  from  reports 
of  the  meeting  of  the  association  In  Milwaukee  that  it  has  been  decided  to  make  no 
material  changes  in  the  scale. 

'*  The  president  stated  that  he  has  recommended  that  the  presidents  of  the  constituent 
companies  sign  the  scale  for  mills  where  the  association  is  established,  providing  the 
scales  were  reasonable ;  that  he  has  recommended  to  them  that  the  present  condition  of 
things  be  maintained  at  all  their  mills."     (Minutes,  executive  committee,  June  3,  1901.) 

'*  Upon  motion,  the  president  was  instructed  to  advise  Mr.  Arms  [vice  president  of  the 
American  Tin  Plate  Co.]  to  write  a  letter  in  accordance  with  copy  handed  to  the  presi- 
dent. [This  letter  was  dictated  by  the  chairman  and  approved  by  the  committee.]  It 
having  been  learned  that  Mr.  Arms  (had)  left  the  office  for  the  day,  the  president  stated 
he  would  see  him  the  next  day,  hand  him  the  copy,  and  give  him  such  instructions  as  the 
committee  desired."     (Minutes,  executive  committee,  July  2,  1901.) 

s  Minutes,  executive  committee,  Apr.  20,  1901. 

•  Idem,  June  17,  1901. 
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auestions  come  up  and  say  that  they  are  not  going  to  recognize  it, 
bat  is,  any  extension  of  unions  in  mills  where  mev  do  not  now  exist ; 
that  great  care  should  be  used  to  prevent  trouble,  and  that  they 
promptly  report  and  confer  with  this  corporation.^ 

The  vote  on  this  question  was  apparently  unanimous  and  the  presi- 
dent, Mr.  C.  M.  Schwab,  was  instructed  to  convey  this  resoluticm  to 
the  presidents  of  the  subsidiary  companies.^  These  instructions  were 
put  into  effect  by  the  subsidiary  companies,  as  is  shown  by  the  fol- 
lowing extract  from  the  minutes  of  the  executive  committee  on  July 
8,  about  three  weeks  after  the  passage  of  the  resolution : 

The  president  reported  that  the  superintendent  of  the  Wellsville 
sheet  mill  down  on  the  Ohio  River  had  discharged  12  men  who  were 
endeavoring  to  institute  a  lodge.  Later  in  the  meeting  the  chairman 
read  an  Associated  Press  dispatch  referring  to  this  and  stating  that 
the  men  were  discharged  on  Saturday  last^  and  that  Shaffer  had 
announced  that  the  men  would  have  to  be  reinstated  before  any  con- 
ference could  be  had. 

The  president  stated  that  he  then  had  no  positive  information  as 
to  the  time  these  men  were  discharged,  but  it  later  developed  that  it 
was  done  prior  to  Saturday,  the  6ui  instant.  The  president  thinks 
it  was  done  under  old  instructions. 

The  third  feature  of  the  policy  of  the  corporation  toward  the 
organization  of  labor  in  the  mills  which  had  not  previously  been 
recognized  is  brought  out  in  the  minutes  of  July  2,  at  the  time  when 
the  question  of  signing  the  scale  for  three  mills,  which  had  been  con- 
sidered nonunion  in  the  preceding  year,  was  under  consideration. 
No  definite  decision  was  reached  at  this  time,  but  the  chairman,  whose 
decision  carried  the  greatest  weight,  stated  '^  that  he  would  be  willing 
to  concede  two  mills  as  union  mills,  to  sign  the  scale  for  the  Mc- 
Keesport  mill  and  to  keep  it  shut  down."  * 

This  policy  of  signing  the  scale  under  pressure  for  certain  mills 
and  then  virtually  annulling  the  agreement  by  shutting  down  the 
mill  had  been  frequently  practiced  by  other  companies  prior  to  the  for- 
mation of  the  corporation,  and  was  a  source  of  the  greatest  irritation 
to  the  Amalgamated  Association.  It  made  it  impossible  for  them  to  see 
clearly  just  what  had  been  gained  as  the  result  of  the  negotiations 
and,  furthermore,  such  action  was  most  unsatisfactory  to  the  work- 
men in  those  mills  for  which  the  scale  was  signed  when  the  mills  were 
immediately  after  shut  down.  The  officers  of  the  union  were  fre- 
quently charged  with  bad  faith  by  the  union  men  on  the  ground  that  in 
order  to  gain  a  technical  point  in  having  a  large  number  of  additional 
mills  signed  for  in  any  one  year  they  were  willing  to  make  a  deal 
with  the  company  by  which  certain  of  the  mills  should  not  be  oper- 


^  Minutes  execative  committee,  June  17,  1901.  *  Idem,  Jaly  2,  1901. 
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ated.  This  policy  of  shutting  down  mills  for  which  the  scale  had 
been  signed  was  in  line  with  a  plan  of  action  which  the  union  officials 
strongly  accused  the  corporation  of  pursuing.  This  plan  consisted 
essentially  in  diverting  as  large  a  proportion  of  orders  as  possible  to 
nonunion  mills  instead  of  distributing  the  work  evenly  in  proportion 
to  the  capacity  of  the  plants.  The  result  of  this  was  naturally  to 
create  dissatisfaction  on  the  part  of  the  union  men,  for  while  dieir 
scale  of  wages  might  be  more  advantageous,  if  the  plants  in  which 
they  were  working  did  not  operate  steadily,  their  earnings  for  the 
year  would  be  very  much  lower  than  those  of  the  nonunion  men  who 
had  the  advantage  of  steady  work. 

The  attitude  of  the  United  States  Steel  Corporation  at  this  time, 
as  shown  in  the  minutes  of  its  executive  committee,  may  be  briefly 
summed  up  as  follows:  Although  several  members  of  the  executive 
committee  were  desirous  of  ridding  the  corporation  of  organized 
labor,  the  committee  as  a  whole  believed  it  best  to  temporize  with  the 
situation,  the  only  aggressive  measures  taken  being  to  prevent  the 
organization  of  additional  lodges  in  mills  which  had  not  up  to  that 
time  been  recognized  as  union  mills.  With  the  exception  of  one 
member  of  the  committee,  none  of  the  members  was  desirous  of 
having  a  decisive  contest  with  organized  labor  at  this  time,  and  were 
willing  to  concede  a  great  deal  in  order  to  postpone  labor  troubles. 
The  Steel  Corporation,  while  publicly  insisting  upon  its  unwilling- 
ness to  control  the  actions  and  policy  of  the  subsidiary  companies, 
was  at  the  same  time  giving  the  presidents  of  the  subsidiary  cconpa- 
nies  the  most  definite  instructions,  and,  furthermore,  the  representa- 
tives who  were  to  meet  and  discuss  matters  with  the  Amalgamated 
Association  were  selected  and  specially  instructed  by  the  executive 
committee  of  the  corporation  from  its  New  York  office.* 

Having  thus  explained  the  policy  and  attitude  of  the  two  parties 
to  the  controversy  it  is  possible  to  understand  the  developments  of 
the  strike  of  1901.  On  one  side  was  the  Amalgamated  Association, 
encouraged  by  its  recent  gains  in  membership  and  realizing  that, 
if  they  were  ever  to  enter  into  a  contest  with  the  Steel  Corporation, 
action  should  be  taken  immediately,  before  the  organization  of  the 
corporation  was  completed  and  while  its  policies  were  still  un- 
formed.* The  association  was  at  least  partially  justified  in  its  belief 
that  such  a  contest  was  inevitable,  because  of  the  aggressive  polity 
of  the  corporation  in  denying  its  nonunion  men  the  right  to  organize.' 

1  Minutes,  executive  committee,  Apr.  20,  June  17,  and  July  6,  1901.  See  footnotes  on 
pp.  117  and  118. 

3  Journal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1902,  p.  6297. 

'Resolution  of  executive  committee,  June  17,  1901,  and  action  at  Wellsville  mill,  pp. 
118  and  119. 
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On  the  other  side  of  the  contest  was  the  Steel  Corporation,  anxious 
to  avoid  trouble  during  its  critical  year,  and  at  the  same  time  deter- 
mined to  prevent  the  extension  of  union  labor  in  its  mills. 

The  situation  in  1901,  out  of  which  the  strike  immediately  arose, 
was  as  follows:  The  American  Tin  Plate  Co.  had  for  a  nimiber  of 
years  signed  the  scale  for  all  but  one  of  its  plants,  with  regard  to 
which  there  was  a  special  contract  situation.  The  American  Sheet 
Steel  Co.,  however,  had  never  signed  the  scale  for  more  than  three- 
fourths  of  its  mills.  In  1901  a  statement  in  the  Journal  of  the 
Amalgamated  Association,  page  6016,  shows  that  the  situation  of 
the  union  in  connection  with  the  American  Sheet  Steel  Co.  in  that 
year  was  as  follows : 

NUMBBR  OP  UNION  AND  OF  NONUNION  MILLS  OP  THE  AMERICAN  SHEET 
8TBEL  CO.  AT  WORK  AND  IDLE  IN  1901,  AND  NUMBER  OP  STANDS  OP  ROLLS 
IN  SUCH  MILLS. 


Number  of 
plants. 


Stands  of 
roUi. 


Union  mills  at  work 

Union  mills  idle 

NonmiloQ  mills  at  work. 
Nonmikm  mills  idle 


07 
38 
68 


Total. 


27 


168 


Of  the  union  mills  which  were  reported  idle  in  that  year  four  were 
dismantled  during  the  years  1901  and  1902,  on  account  of  their 
inefficiency  and  poor  condition,  and  one  other  mill  was  dismantled 
in  1904.  The  nonunion  plants,  on  the  other  hand,  included  some  of 
the  most  recently  built  and  most  efficient  plants  of  the  American 
Sheet  Steel  Co.  During  the  previous  year  an  attempt  had  been  made 
to  have  the  scale  signed  for  all  mills  of  the  American  Sheet  Steel  Co., 
but  it  was  immediately  abandoned.  That  little  was  expected  in  this 
direction  is  indicated  by  the  tone  of  the  president's  report,  in  which 
he  spoke  as  follows :  "  The  chief  object  aimed  at  was  the  signing  of 
the  scale  for  all  mills.  Our  first  attempt  in  this  direction  was  met 
by  the  statement  that  it  was  not  a  matter  for  discussion  and  could  not 
even  be  considered.  Their  position  was  rendered  impregnable  by 
the  disparity  between  the  union  and  nonunion  mills."  ^ 

This  policy  of  opposing  the  extension  of  the  union  to  additfonal 
mills  had  b^n  taken  by  the  American  Sheet  Steel  Co.,  as  an  inde- 
pendent organization,  before  the  formation  of  the  United  States 
Steel  Corporation.  It  was  believed  that  this  position  might  be  con- 
siderably modified  through  the  influence  of  the  corporation,  and  in 
accordance  with  the  resolution  of  the  association  passed  at  the  Cleve- 
land conference  in  1901  it  was  decided  to  make  a  determined  demand 
that  the  scale  should  be  signed  in  that  year  for  all  the  mills  of  this 

*  Joamal  of  ProceedlngB,  National  Lodge  Amalgimatfid  Association,  1001,  p.  604d. 

Digitized  by  VjOOQ IC 


122  LABOB  CONDITIONS  IN  IBON  AND  STEBL  INDUSTBY. 

company.  The  first  conference  with  regard  to  the  scale  was  held  with 
the  American  Tin  Plate  Co.,  on  June  21,  1901.  The  scale  was  very 
quickly  agreed  upon  and  the  proposition  was  immediately  made  by 
the  association  that  it  should  apply  to  all  mills  of  the  American  Tin 
Plate  Co.,  including  Monessen,  which  had  not  previously  been  signed 
for.  To  this  proposition  the  strongest  objection  was  made  on  the 
ground  that  it  was  not  fair  to  compel  the  American  Tin  Plate  Co.  to 
sign  for  all  its  mills  since  the  American  Sheet  Steel  Co.  had  pre- 
viously signed  the  scale  for  less  than  two-thirds  of  its  mills.  This 
action,  it  was  insisted,  would  put  the  American  Tin  Plate  Co.  at  a 
decided  disadvantage  in  the  eyes  of  the  corporation.  The  associa- 
tion representatives  replied  that  they  expected  to  secure  from  the 
American  Sheet  Steel  Co.  contracts  for  all  their  mills.  The  scale  was 
signed  by  the  American  Tin  Plate  Co.  and  the  Amalgamated  Associa- 
tion for  all  mills  except  Monessen,  as  it  had  been  in  previous  years, 
possibly,  however,  with  the  oral  agreement  that  if  the  American  Sheet 
Steel  Co.  should  sign  the  scale  for  all  its  mills  Monessen  should  be 
added  to  the  list  of  union  mills  for  the  American  Tin  Plate  Co.^  On 
June  26  the  Amalgamated  Association  met  with  the  representatives 
of  the  American  Sheet  Steel  Co.,  and  when  they  put  forward  a 
demand  that  the  scale  should  be  signed  for  all  mills  they  Wv'^re  met 
with  a  counter  proposition  that  the  American  Sheet  Steel  Co.  would 
not  sign  the  scale  for  two  of  the  mills  which  had  been  recognized  as 
union  mills  the  previous  year.  Neither  of  these  mills  had  been 
operated  during  the  past  year,  .but  no  concessions  from  this  position 
could  be  obtained  by  the  representatives  of  the  Amalgamated  A  ssocia- 
tion,  although  an  additional  conference  was  held  on  the  29th.  On 
July  1,  1901,  a  strike  was  ordered  against  the  American  Sheet  Steel 
Co.  and  the  American  Steel  Hoop  Co.  The  strike  was  ordered  by 
the  following  circular: 

Office  of  National  Lodge, 
Pittsburgh,  Pa.,  July  i,  1901, 
To  the  officers  and  members  of  the  A.  A.  of  /.  fif.  and  T.  W, 

Brethren  :  Tour  sheet  conference  met  representatives  of  the  American  Sheet 
Steel  Go.  and  tried  to  arrange  a  scale  for  the  mills  which  they  operata  After 
two  days  of  consultation  we  adjourned  and  met  again  at  their  call  on  Saturady, 
June  29,  when  they  made  a  proposition  to  sign  the  scale  for  iEtna-Standard, 
Canal  Dover,  Hyde  Park,  Midland,  Piqua,  Carnegie,  Struthers,  Canton,  New 
Philadelphia,  Cambridge,  Dennison,  Falcon,  and  Dresden,  thus  refusing  not 
only  to  sign  for  all  their  mills,  but  classing  the  Old  Meadow  and  Saltsburg 
among  the  nonunion  mills,  in  spite  of  the  fact  that  these  mills  were  signed  for 
the  last  year  and  were  working,  or  supposed  to  be  working,  under  our  scale; 
but  the  trust,  by  refraining  from  operating  these  mills,  forced  our  people  Into 
agreeing  to  leave  the  association.    This  was  manifestly  acting  in  bad  faith, 

^Journal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1902,  pp.  6290 
and  6328. 
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and  your  committee  believed  it  was  in  duty  bound  to  have  included  in  the 
organized  mills  at  least  these  two  mills.  What  the  trust  did  with  them  it  has 
tried  to  delude  your  committee  into  doing  with  those  of  you  who  work  in  the 
mills  for  which  they  are  willing  to  sign.  They  refuse  to  recognize  or  sign  for 
McKeesport^  which  is  an  organized  mill  with  about  400  members  in  the  lodge. 
Their  action  demonstrates  that  they  think  we  have  not  the  right  to  organize 
even  while  they  themselves  are  organized  to  contrel  competition  and  are  so 
closely  banded  together  that  they  believe  labor  must  submit  to  their  arbitrary, 
inconsistent,  and  unjust  dictation,  forgetting  that  competition  is  the  life  of 
commercial  trade  and  that  capital  is  secure  and  prosperous  only  when  labor  is 
well  paid  and  contented. 

We  are  united  for  protection  and  to  secure  ftiir  conditions  and  reasonable 
wages.  They  are  united  to  obtain  profits  and  to  make  more  money  from  the 
efforts  of  the  workers.  We  ask  them  to  put  all  their  labor  on  an  equality  by 
permitting  it  to  be  organized  as  they  are.  Yet  they  arbitrarily  deny  us  this 
privilege  which  they  enjoy.    "  Oh,  consistency,  thou  art  a  Jewel." 

Brethren,  we  must  resist,  only  l)ecause  we  can  not  endure.  I  ask  all  men  of 
honor  and  principle  to  leave  the  mills  of  the  American  Sheet  Steel  Ck).  and 
refuse  to  work  until  they  recognize  and  admit  our  right  to  organize  if  we  desire. 

To  the  independent  mills  now  operating  I  appeal  for  aid.  Assess  yourselves 
liberally,  unsparingly,  and  send  your  contributions  at  once  to  the  national 
office  80  that  at  the  beginning  we  may  fight  the  trust  with  the  only  weapon 
they  can  use — money.  We  have  right.  Justice,  public  sympathy,  and,  I  trust, 
Divine  approval ;  let  us  also  have  money.  Upon  you  we  are  leaning ;  we  trust 
you  and  are  sure  you  will  not  fail.  Give  our  cause  to  the  newspapers  of  your 
town  or  city.  Let  the  people  of  America  know  what  they  may  expect  from  the 
trusts.  Warn  all  workers  to  keep  away  from  these  mills:  Apollo  works, 
Vandergrift,  Pa.;  Cambridge  works,  Cambridge,  Ohio;  Canton  works.  Canton, 
Ohio ;  Chartiers  works,  Carnegie,  Pa. ;  Chester  works,  Chester.  W.  Va. ;  Corning 
works,  Hammond,  Ind. ;  Dennison  works,  Dennlson,  Ohio ;  Dresden  works,  Dres- 
den, Ohio;  Falcon  works,  Niles,  Ohio;  Hyde  Park  works,  Hyde  Park.  Pa.; 
Kirkpatrick  works,  I..eechburg,  Pa. ;  Saltsburg  works,  Saltsburg,  Pa. ;  I^ufman 
works,  Paulton,  Pa.;  Midland  works,  Mnncie,  Ind.;  New  Philadelphia  works. 
New  Philadelphia,  Pa. ;  Old  Meadow  works,  Scottdale,  Pa. ;  Piqua  works,  Piqua, 
Ohio;  Reeves  works.  Canal  Dover,  Ohio;  Scottdale  works,  Scottdale,  Pa.; 
Struthers  works,  Struthers,  Ohio;  JEtna-Standard  works,  Bridgeport,  Ohio; 
Wellsville  works,  Wellsville,  Ohio ;  W.  D.  Wood  works,  McKeesport,  Pa. 

These  are  on  strike  or  nonunion  until  the  scales  are  signed  for  them.  No 
man  can  work  for  them  without  staining  his  reputation  and  leaving  dishonor 
and  shame  as  the  heritage  of  his  children. 

We  have  had  peace  for  years,  not  because  .we  have  had  fair  treatment,  but 
because  we  have  suffered  and  eidured  to  win  them  to  Just  and  fair  business 
methods;  but  they  would  not  be  won.  Let  us  now  resist  until  they  are  com- 
pelled to  acknowledge  that  men  who  are  conservative  in  order  to  be  Just  can 
suffer  to  overthrow  oppression. 

All  our  members  are  hereby  notified  that  there  are  no  open  mills  among  those 
operated  by  the  American  Sheet  Steel  Co.  and  American  Steel  Hoop  Co.,  and  all 
lodges  will  notify  those  of  their  members  who  may  be  working  in  such  mills 
that  their  future  course  must  be  determined  by  the  lodges  on  receipt  of  this 
communication.     The  subjoined  mills  are  those  of  the  American   Steel  Hoop 

1  Scale  was  not  sgined  for  McKeesport  in  1901.  It  was  then  classed  as  nonunion. 
(See  Journal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1901,  p.  6046.) 
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Ck>.  which  are  on  strike  or  Dommlon:  Vppct  and  lower  mllla  in  Yonngstown, 
the  mills  in  Girard,  Gieenyille,  Warren,  Pom^roy,  Lindsay  &  McCatcheon, 
Painters,  Monessen,  S<rtar,  Pittabnrih  DnncansvUle. 
Yours,  fraternally, 

T.  J.  SHAnsB.* 

At  the  same  time  the  f  dlowmg  letter  was  sent  to  the  American 
Tin  Plate  Co.: 

PiTTBBUXQH,  Pa.,  JiUy  1,  1901. 
Mr.  Wabheb  Abmbs, 

Vice  President  American  Tin  Plate  Co. 

Deab  Sib  :  I  am  compelled  by  circumstances  and  the  duties  of  my  position  to 
call  your  attention  to  complications  which  haye  arisen  since  we  agreed  to  the 
scale  rates  for  1901  and  1902. 

Our  constitution,  Article  XIX,  section  85,  page  43,  states :  *'  Should  one  mill  in 
a  combine  or  trust  have  a  difficulty,  all  mills  in  said  combine  or  trust  shall 
cease  work  until  such  grievance  is  settled.'* 

Inasmuch  as  the  American  Sheet  Steel  and  the  American  Ste^  Hoop  Cos. 
have  refused  to  sign  the  scale  for  their  mills,  and  the  American  Tin  Plate  Oo. 
is  a  part  of  the  United  States  Steel  Co.,  of  which  the  above-named  companies 
nre  also  constituents,  I  hereby  inform  you  that  if  this  difficulty  or  agre^nent 
is  not  adjusted  on  or  before  Monday,  July  8,  it  will  be  my  very,  very  unpleasant 
duty  to  call  from  their  work  all  of  your  workmen  who  are  members  of  the 
Amalgamated  Association. 

Hoping  something  will  occur  to  prevoit  this,  and  assuring  yon  that  this  is 
done  with  great  reluctance,  I  remain. 

Yours,  truly,  T.  J.  Shaffer,  PreHdetU} 

This  letter  amounted  practically  to  announcing  that  the  members 
of  the  Amalgamated  Association  would  be  forced  to  break  their  con- 
tract with  the  American  Tin  Plate  Co.,  which  had  signed  only  a 
week  before.  A  reply  to  the  letter  of  President  Shaffer,  quoted  above, 
clearly  states  the  position  of  the  American  Tin  Plate  Cio. 

July  8,  1901. 
T.  J.  Shaffkb, 

President  Amalgamated  Association 

of  Iron,  Steel,  and  Tin  Workers,  Shannon  Building,  PittsJmrgh,  Pa. 

DxAB  Sa:  I  have  to  acknowledge  receipt  of  your  letter  of  July  1,  reply  to 
which  has  been  delayed  in  the  hope  that  the  action  indicated  by  you  therein 
would  not  be  taken.  As  you  have  now,  however,  called  from  their  works  the 
workmen  of  the  Tin  Plate  Ck).  who  are  members  of  your  association,  I  can  not 
permit  the  statements  in  your  letter  to  go  unchallenged. 

The  agreement  relating  to  the  scale  rate  between  the  Amalgamated  Associa- 
tion of  Iron,  Steel,  and  Tin  Workers  and  this  company  was  signed  deliberately 
and  after  full  consultation  and  consideration,  and  nothing  has  been  done  or 
proposed  by  this  company  in  violation  of  that  agreement  The  fact  that  your 
association  has  a  grievance  against  any  other  company  is  no  Justification  for  a 
deliberate  violation  of  its  agreement  with  us.  It  seems  to  me  most  deplorable 
that  our  workmen,  who  were  earning  good  wages,  with  which  they  were  entirely 

iJonmal  of  Proceedings,  Natlanal  Lodge  Amalsamsted  Aasociatloii,  1902,  p.  6297* 
•Idem,  p.  6298. 
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satisfied,  and  who  have  no  grievance,  should  be  deliberately  called  away  from 

their  work  under  such  circumstances. 
Yours,  truly, 

Amebican  Tin  Plate  Co^ 

Wabneb  Abmbs,  Second  Vice  PreaidenU^ 

After  the  strike  order  of  July  1  was  issued  arrangements  were 
made,  in  reality  from  the  New  York  oflSce  of  the  Steel  Corporation 
but  ostensibly  by  the  separate  subsidiary  companies,  for  a  conference 
with  the  Amalgamated  Association.'  The  conference  was  held  in 
Pittsburgh  July  11,  12,  and  13,  and  finally  a  proposition  was  made 
by  representatives  of  the  companies  that  the  American  Tin  Plate  Co. 
should  sign  for  all  mills  except  Monessen;  that  the  American  Steel 
Hoop  Co.  should  sign  for  all  mills  recognized  in  the  previous  year; 
and  that  the  American  Sheet  Steel  Co.  should  sign  for  all  mills  which 
had  been  signed  for  the  previous  year,  with  the  addition  of  the  mills 
at  McKeesport,  Saltsburg,  and  Scottdale,  Pa.,  and  Wellsville,  Ohio  • 
(where  12  men  had  recently  been  discharged  for  attempting  to  form 
a  lodge*).  This  offer,  it  may  be  noted,  gave  the  association  six  more 
union  mills  than  had  been  granted  at  the  beginning  of  the  strike. 
The  offer,  however,  was  rejected,  the  principal  reasons  given  by  the 
union  officials  being  that  hundreds  of  men  in  the  hoop  mills  had  come 
out  on  strike  and  that  nothing  was  gained  for  them  by  the  proposed 
settlement." 

On  July  2,  the  day  following  the  first  strike  order  and  the  letter  to 
the  American  Tin  Plate  Co.,  which  has  been  quoted  above,  the  fol- 
lowing circular  was  issued  calling  out  the  tin  workers  on  July  8 
unless  a  settlement  of  the  strike  was  arranged  previously : 

PrrrsBXTBGH,  Pa.,  July  2,  1901. 
To  ths  tifhplate  workers  of  the  Amalgamated  AasociatUm. 

Bbethben:  The  constitution,  Article  XIX,  section  35,  states:  "Should  one 
mill  in  a  combine  or  trust  have  a  difficulty,  all  mills  in  said  combine  or  trust 
shall  cease  work  until  such  grievance  is  settled." 

The  sheet-mm  men  and  the  boUers  and  finishers  of  the  Steel  Hoop  Co.  are 
out  on  strilse  for  the  signing  of  the  scale.  If  this  grievance  is  not  settled  by 
Monday,  July  8,  the  above-quoted  part  of  our  constitution  wiU  be  enforced,  and 
all  tin-mill  worlcers  under  the  Jurisdiction  of  the  A.  A.  are  expected  to  cease 
work  at  the  above-named  date. 

Please  notify  your  managers  at  once  and  be  ready  whea  the  call  shall  be 
issued  by  your  national  office.  It  is  understood  that  no  action  will  be  taken  by 
the  lodges  until  requested  by  the  national  office. 

1  Journal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1902,  p.  6290. 
'Minutes,  executive  committee  United  States  Steel  CorporatloD,  July  6,  1901. 
"Journal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1902,  p.  6300. 
« Minutes,  executive  committee  United  States  Steel  Corporation,  July  8,  1901. 
"Report  of  President  Shalter,  Journal  of  Proceedings,  National  Lodge  Amalgamated 
AssocUtion,  1902,  p.  6804. 
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Brethren,  we  are  compelled  to  this  coarse  by  the  action  of  the  United  States 
Steel  Trust,  which,  organised  against  the  law  of  our  country,  tries  to  prevent 
the  working  people  to  organise,  wh^i  the  law  of  our  land  permits  ns  to  do  so/ 

This  order,  however,  was  suspended  until  after  the  conferences  of 
July  11  to  13,  but  went  into  effect  on  July  15,  on  which  day  the  tin 
workers  of  the  Amalgamated  Association  and  many  nonunion  men 
went  on  strike.  This  action  in  calling  upon  the  members  of  the 
Amalgamated  Association  to  violate  their  contract  with  the  American 
Tin  Plate  Go.  alienated  a  great  deal  of  public  support  and  also  pre- 
vented the  strikers  themselves  from  being  thoroughly  unified. 

In  the  meantime  efforts  were  being  made  by  both  sides  and  by  out- 
side parties  to  arrange  for  a  settlement  The  obstacles  in  the  way 
were  not  great  and  both  sides,  apparently,  were  desirous  of  avoiding 
a  long  strike;  but  nothing  was  accomplished.  On  August  6,  after 
the  failure  of  these  conferences  and  attempts  at  settlement,  the  men 
in  the  steel  works  of  the  corporation  were  summoned  by  the  Amalga- 
mated Association  to  stop  work  by  the  following  order: 

Pittsburgh,  Pa.,  August  6,  1901. 

Bbethbei?:  The  officials  of  the  United  States  Steel  Trust  have  refused  to 
recognize  as  union  men  those  who  are  now  striking  for  the  right  to  organize. 

The  executive  board  has  authorized  me  to  issue  a  call  upon  all  amalgamated 
and  other  union  men  in  name  and  heart  to  Join  in  the  movement  to  fight  for 
labor's  right.  We  must  fight  or  give  up  forever  our  personal  liberty.  You  will 
be  told  that  you  have  signed  contracts,  but  you  never  agreed  to  surrender  those 
contracts  to  the  United  States  Steel  Co.  Its  officers  think  you  were  sold  to 
them  as  the  mills  were,  contracts  and  all.  Remember,  before  you  agreed  to 
this  contract  you  took  an  obligation  to  the  A.  A.  It  now  calls  you  to  help  in 
this  its  hour  of  need.  Unless  the  trouble  is  settled  on  or  before  Saturday, 
August  10, 1901,  the  mills  will  close  when  the  last  turn  is  made  on  that  day. 

Brethren,  this  is  the  call  to  preserve  our  organization.    We  trust  you  and 
need  you.    Come  and  help  us,  and  may  right  come  to  a  Just  cause. 
Fraternally,  yours, 

T.  J.  Shaffer,  President* 

In  response  to  this  call  the  men  in  the  New  Castle  and  Mingo  Junc- 
tion works  of  the  National  Steel  Co.  and  the  Frankstown  and  Repub- 
lic mills  of  the  National  Tube  Co.  quit  work  on  August  10,  1901,  but 
the  men  in  the  three  mills  of  the  Illinois  Steel  Co.,  whose  relations 
with  the  company  had  been  unusually  amicable,  at  first  refused  to 
respond.  Some  of  the  men  at  the  Joliet  and  Milwaukee  works  later 
came  out  under  protest,  but  they  were  so  few  in  number  as  to  affect 
only  slightly  the  operation  of  the  mills.  The  men  in  the  Chicago 
plants  with  one  or  two  exceptions  positively  refused  to  obey  the  order, 
and  the  charters  of  their  locals  were  accordingly  revoked. 

1  Journal  of  Proceedings,  National  Lodge  Amalgamated  AMociatioii,  1002,  p.  0300. 
•Idem,  p.  630ft. 
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In  extenuation  of  the  action  in  calling  upon  the  men  of  the  Ameri- 
can Tin  Plate  Co.  to  strike  after  the  contracts  had  been  signed,  the 
officials  of  the  Amalgamated  Association  pointed  out  that  the  con- 
tract with  the  Amalgamated  Association  was  in  some  degree,  at  least, 
provisional  upon  the  signing  of  the  scale  by  the  American  Sheet 
Steel  Co.  for  all  its  mills.* 

As  a  matter  of  fact,  however,  the  scales  were  finally  signed  and  in- 
cluded no  provision  for  any  reconsideration,  except  possibly  an  oral 
agreement  regarding  the  Monessen  plant  (see  p.  122).  No  such  ex- 
tenuation can  be  urged  with  regard  to  the  contracts  of  the  National 
Steel  Co.,  the  National  Tube  Co.,  and  the  Illinois  Steel  Co.  Some 
of  these  scales,  in  fact,  were  signed  during  the  progress  of  the  strike. 

The  popular  support  and  sympathy  which  the  Amalgamated  As- 
sociation expected  it  would  receive  in  this  fight  against  the  newly 
formed  corporation  failed  in  large  measure  to  materialize,  and  after 
the  failure  of  the  men  in  the  western  mills  to  go  on  strike,  fruitless 
efforts  were  made  by  the  Amalgamated  Association  to  secure  an 
arbitration  of  the  dispute.  Nothing  was  accomplished  in  this  direc- 
tion ;  and  the  strike  dragged  on  until  the  middle  of  September,  when 
it  was  settled  by  the  following  agreement:* 

American  Tin  Plate. 

First.  Scale  shall  be  the  prices  agreed  upon  at  Cleveland,  and  found  in  scale 
book. 

Second.  This  contract  is  between  the  A.  A.  and  the  A.  T.  P.  CJo.,  the  latter 
being  a  distinct  and  separate  company  In  itself. 

Third.  The  company  reserves  the  right  to  discharge  any  emplosree  who  shall, 
by  interference,  abuse,  or  constraint,  prevent  another  from  peaceably  following 
his  vocation  without  reference  to  connection  with  labor  organizations. 

Fourth.  Nonunion  mUls  shall  be  r^reeented  as  such,  no  attempts  made  to 
organize,  nor  charters  granted;  old  charters  retained  by  men  if  they  desire. 

Fifth.  Individual  agreements  shall  be  made  for  mills  of  improved  character, 
until  they  are  developed,  when  scales  shall  be  made  to  govern. 

Sixth.  Scale  is  signed  for  mills  named  below:  Ellwood,  Ind. ;  Mlddletown, 
Ind. ;  Anderson,  Ind. ;  Atlanta,  Ind. ;  Lisbon,  Cannonsburg,  El  wood  City,  Falcon, 
Joliet,  Connellsville,  Johnstown,  La  Belle,  Laughlin,  Gas  City,  New  Kensing- 
ton (2  mills),  New  Castle  (2  mills),  Muskegon,  Canal  Dover. 

Seventh.  Agreed  that  the  company  shall  not  hold  prejudice  against  employees 
by  reason  of  their  membership  with  the  A.  A. 

Eighth.  This  agreement  is  to  remain  in  force  three  years  from  July  1,  1901, 
but  terminable  at  90  days'  notice  from  either  party  on  or  after  October  1,  1902. 

Sheet  Steel  Co. 
Scale  as  printed  is  signed  for  mills  of  last  year  but  Hyde  Park. 

Steel  Hoop  Co. 

Scale  as  printed  signed  for  mills  signed  for  last  year. 

iJouraai  of  Proceedings,  National  Lodge  Amalgamated  Association,  1902,  p.  629S. 
•  Idem,  p,  ^3^0, 
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By  this  settlement  the  association  not  only  lost  14  mills  of  the 
American  Tin  Plate  Co.,  in  which  it  had  for  many  years  been  in 
practically  complete  control,  but  the  mills  for  which  the  scale  was 
signed  were  largely  ineflScient  mills  which  would  be  likely  to  receive 
only  a  small  quota  of  orders.  This  is  shown  by  the  fact  that  of  the 
20  mills  granted  to  the  Amalgamated  Association  12  have  since  been 
abandoned  and  dismantled  by  the  American  Tin  Plate  CSo.  As  a 
matter  of  fact,  the  situation  was  really  very  much  worse  than  this, 
because,  according  to  the  records  of  the  Steel  (Corporation,^  three  of 
these  mills — Atlanta,  Joliet,  and  Canal  Dover — had  already  been 
definitely  abandoned  for  dismantlement  when  the  agreement  was 
offered,  while  five  others  were  marked  for  abandonment  during  the 
scale  year.  This  left  the  Amalgamated  Association  12  active  mills, 
of  which  only  8  could  be  ranked  as  first  class.  Practically  all  the 
strongest  mills  of  the  American  Tin  Plate  Co.,  American  Sheet  Steel 
Co.,  and  American  Steel  Hoop  Co.  were  classed  as  nonunion ;  and  in 
ordinary  times,  with  a  moderate  demand,  these  mills  could  take  care  of 
practically  all  orders.  The  settlement  was,  therefore,  very  much  more 
disadvantageous  for  the  association  than  could  well  have  been  fore- 
seen at  the  time,  and  by  the  settlement  the  Amalgamated  Association 
gained  very  much  less  than  had  been  offered  by  the  Steel  Corporation 
at  any  time  during  the  early  part  of  the  strike.  Furthermore,  its 
provisions  contained  several  clauses  which  were  extremely  distaste- 
ful to  the  association.  For  example,  clause  2  contained  a  direct  with- 
drawal of  the  provision  of  the  constitution  with  reference  to  sympa- 
thetic strikes  against  the  mills  of  corporations  which  had  brought 
about  the  strike.  Clause  3,  while  skillfully  worded,  practically  tied 
the  hands  of  the  union  men  with  reference  to  the  nonunion  men  who 
might  work  in  the  same  miUs  with  them.  Clause  4  bound  the  union 
not  to  attempt  to  extend  its  organization  in  the  new  mills  or  to  grant 
charters  even  where  there  might  be  a  nucleus  of  union  men.  Clause 
5  largely  got  rid  of  the  difficulties  which  had  attended  the  settlement 
of  conditions  for  new  mills  and  processes.^ 

This  settlement  was  very  distasteful  to  a  large  number  of  the 
members  of  the  Amalgamated  Association  and  the  officials  were 
severely  criticised  for  having  allowed  it  to  be  made. 

The  results  of  the  strike  were  disastrous,  the  settlement  had  lost 
14  mills,  the  cost  had  been  tremendous,'  and  internal  dissensions 

*  Hearings  before  the  Committee  on  Investigatloii  of  United  States  Steel  CorporatloB, 
House  of  RepresentatiTes,  p.  4363. 

>It  is  tme  that  there  were  a  number  of  special  scales  provided  by  the  association  for 
special  mills,  bat  this  was  largely  confined  to  the  steel  mills,  and  special  scales  had  always 
been  strenuously  opposed  for  all  sheet  and  tin  mills. 

*  The  president,  T.  J.  Shaffer,  estimated  the  total  cost  of  the  strike  to  the  workmen  as 
a  little  less  than  1 1,500,000,  the  expenses  of  the  association  being  $200,000  and  the  loos  in 
wages  $1,200,000.  (Journal  of  Proceedings,  National  Lodge  Amalgamated  AssodatloB, 
1002,  p.  684S.) 
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had  been  provoked  which  greatly  weakened  the  Amalgamated  Asso- 
ciation. The  records  of  the  association  do  not  show  any  immediate 
decline  of  membership,  but  rather  a  slight  increase  following  the 
strike.  This  membership,  however,  was  badly  scattered,  and  there- 
fore very  ineffective  as  compared  with  an  even  smaller  membership 
in  other  periods. 

From  1902  to  1907  the  history  of  the  association  was  comparatively 
uneventful,  except  for  a  number  of  strikes  in  the  iron  branch  of  the 
industry,  many  of  which  terminated  in  the  loss  of  strength  by  the 
association  and  in  the  loss  of  the  mills  of  the  American  Steel  Hoop 
Co.,  which  during  this  period  was  merged  into  the  Carnegie  Steel  Co. 
During  this  period,  however,  the  association  instituted  a  system  of 
death  benefits,  which  was  later  extended  to  cover  sickness  and  acci- 
dents. A  great  deal  was  done  also  in  perfecting  the  organization 
and  in  putting  the  business  of  the  association  on  a  better  and  more 
uniform  basis.  During  this  period  of  readjustment  a  further  loss 
of  membership  resulted  from  the  secession  of  a  large  number  of  men 
in  the  puddling  mills.  At  the  organization  of  the  Amalgamated 
Association,  it  will  be  remembered,  the  Sons  of  Vulcan,  representing 
the  puddlers,  were  dominant  and  they  retained  their  dominant 
position  during  a  long  period.  In  the  continued  readjustments 
within  the  union  the  men  in  the  other  departments,  which  were 
rapidly  growing  in  importance  in  the  steel  industry,  gained  more 
and  more  power  and  finally  came  to  dominate  the  association.  This 
in  itself  was  sufficient  to  cause  jealousy  on  the  part  of  the  puddlers, 
but  they  also  believed  that  in  the  arrangement  of  scales  for  the  dif- 
ferent branches  of  the  industry  the  puddlers  did  not  receive  as  good 
wages  in  proportion  as  the  men  in  the  other  branches  of  the  industry 
obtained.  Furthermore,  the  puddlers,  wlio  were  an  extremely  con- 
servative set  of  men  in  their  attitude  toward  innovations,  were 
entirely  out  of  sympathy  with  the  proposals  for  a  broad  extension 
of  the  benefit  features  of  the  association  and  for  the  inclusion  within 
the  ranks  of  the  organization  of  all  classes  of  labor. 

In  1907  the  secession  of  the  puddlers  from  the  association  took 
place,  and  a  separate  organization  known  as  the  Sons  of  Vulcan 
was  formed.  They  adopted  almost  bodify  the  constitution  and  scales 
of  the  Amalgamated  Association  with  the  elimination  of  the  benefit 
features  against  which  they  had  protested.  According  to  their 
reports  they  had  1,265  members  and  16  lodges  at  the  time  of  the  1907 
convention.  In  1911  the  membership  was  reported  to  be  1,375, 
with  13  lodges.  The  defection  of  this  number  of  men,  of  course, 
greatly  weakened  the  association,  but  even  more  trouble  was  caused 
by  the  frequent  jurisdictional  disputes  which  arose  between  the 
Ajnalgamated  Association  and  the  Sons  of  Vulcan.  One  plant  was 
7447*— S.  Doc.  110.  62-1.  vol.  3 ^9 
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shut  down  for  several  weeks  because  the  Sons  of  Vulcan  were  in 
charge  of  the  puddling  department  and  the  Amalgamated  Associa- 
tion was  in  charge  of  the  finishing  departments.  Each  side  refused 
to  work  if  the  members  of  the  other  union  were  allowed  to  remain, 
while  neither  union  was  able  to  furnish  the  men  to  operate  the 
department  of  the  mill  which  it  did  not  control.  Through  such  dis- 
putes a  number  of  iron  mills  which  had  formerly  been  organized  were 
lost  to  both  unions.  It  may  be  noted,  however,  that  the  loss  of  the 
puddlers,  while  weakening  the  association  numerically,  tended  to 
eliminate  a  large  part  of  the  internal  dissensions. 

As  far  as  the  Steel  Corporation  was  concerned,  the  period  follow- 
ing 1902  was  outwardly  a  period  of  neutrality,  during  which,  never- 
theless, the  Amalgamated  Association  continued  to  lose  one  mill  after 
another,  so  that  in  1908  only  14  mills  of  the  Steel  Corporation  were 
recognized  as  union  mills,  and  of  these  14  at  least  2  mills  had  at  this 
time  definitely  been  abandoned.  All  the  mills  of  the  American  Steel 
Hoop  Co.  had  been  lost  during  this  period,  in  which  they  had  been 
transferred  to  the  Carnegie  Steel  Co. 

In  1909  the  American  Sheet  &  Tin  Plate  Co.  assumed  the  initiative 
in  its  dealings  with  the  association,  and  by  doing  so  precipitated  the 
struggle  which  terminated  the  existence  of  the  Amalgamated  Asso- 
ciation in  the  plants  controlled  by  the  United  States  Steel  Cor- 
poration. 

In  1908  the  wage-scale  agreement  was  entered  into  between  the 
Amalgamated  Association  and  the  American  Sheet  &  Tin  Plate  Co. 
for  the  following  plants:  ^ 

Tin  mills : 

American  Works,  El  wood,  Ind. 

Morewood  Works,  Gas  City,  Ind. 

Anderson  Works,  Anderson,  Ind. 

Laughlin  Works,  Martins  Ferry,  Ohio. 

La  Belle  Works,  Wheeling,  W.  Va. 

Falcon  Works,  Niles,  Ohio. 

New  Castle  Works,  New  Castle,  Pa, 

Shenango  Works,  New  Castle,  Pa.  * 

Sharon  Works,  South  Sharon,  Pa. 

Humbert  Works,  Connellsville,  Pa. 
Sheet  mills : 

iEtna-Standard  Works,  Bridgeport,  Ohio, 

Piqua  Works,  Struthers,  Ohio. 

Guernsey  Works,  Cambridge,  Ohio. 

Midland  Works,  Muncie,  Ind. 

>  Joamal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1910,  p.  8875. 
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This  scale  expired  on  June  30,  1909.  On  June  1,  1909,  the  Ameri- 
can Sheet  &  Tin  Plate  Co.  posted  in  the  above-mentioned  mills  the 
following  notice : 

After  a  careful  consideration  of  the  interests  of  both  the  company 
and  its  employees,  the  American  Sheet  &  Tin  Plate  Co.  has  decided 
that  all  its  plants  after  June  30,  1909,  will  be  operated  as  "  open  " 

Slants.    The  scale  of  wages  in  the  hot-mills  department  commencing 
uly  1,  1909,  and  until  further  notice  will  be  as  follows  for  gross  ton 
weights :  [See  comparative  scale  below.] 

This  notice,  it  will  be  seen,  consisted  essentially  of  two  parts :  First, 
a  statement  that  thereafter  no  agreements  would  be  entered  into  with 
the  union  and,  second,  a  provision  for  a  new  scale  of  wages.  A  ccMn- 
parison  of  this  scale  with  the  Amalgamated  Association  scale  of  the 
preceding  year  is  given  in  the  following  table : 

TIN-MILL  SCALE  OP  THE  AMERICAN  SHEET  ft  TIN  PLATE  CO.  FOR  1909-10 
COMPARED  WITH  SCALE  OF  THE  AMALGAMATED  ASSOCIATION  OP  IRON, 
STEEL,  AND  TIN  WORKERS  IN  FORCE  DURING  1908-9. 

[Rates  are  per  gross  ton  of  2,240  pounds.] 


RoUers. 

Doubters. 

Heaters. 

QancB  numbers. 

A.  A.  I.  8. 
AT.  W. 

A.  8.  AT. 
P.  Co. 

Per 
cent 
of  de- 
crease. 

A.  A.  1. 8. 
&T.W. 

A.  8.  AT. 
P.  Co. 

Per 

cent 
of  de- 
crease. 

A.A.L8. 
4T.W. 

A.  8.  AT. 
P..  Co. 

Per 
cent 
of  de- 
crease. 

gtoll 

S1.32 
1.38 
1.60 
2.13 
2.30 
2.87 
3.04 
3.07 
3.22 
3.30 
3.45 
3.67 
4.08 
4.27 
4.66 
4.62 
4.66 
4.92 
6.18 

S1.29 
1.36 
1.66 
2.08 
2.33 
2.80 
2.97 
3.00 
3.14 
3.22 
3.36 
3.58 
3.98 
4.16 
4.44 
4.61 
4.66 
4.92 
6.18 

2.3 
2.2 
2.6 
2.3 
2.6 
2.4 
2.3 
2.3 
2.6 
2.4 
2.0 
2.5 
2.6 
2.6 
2.6 
2.4 
2.1 

10.75 
.77 
.89 
1.22 
1.86 
1.60 
1.78 
1.87 
2.12 
2.25 
2.36 
2.48 
2.65 
2.79 
2.87 
2.90 
2.96 
3.25 
3.68 

.88 
1.19 
1.33 
1.66 
1.73 
1.82 
2.07 
2.19 
2.30 
2.42 
2.69 
2.72 
2.80 
2.82 
2.89 
3.46 
3.91 

2.7 
2.6 
1.1 
2.5 
2.2 
2.4 
2.8 
2.7 
2.4 
2.7 
Z6 
%4 
2.3 
2.5 
2.4 
2.8 
2.4 
»6.6 
16.3 

10.80 
.84 
1.01 
1.25 
1.39 
1.66 
1.82 
1.97 
2.20 
2.35 
2.47 
2.54 
2.78 
2.96 
3.07 

3.n 

3.16 
3.39 
3.96 

10.74 
.77 
.93 
1.14 
L28 
1.62 
1.67 
1.80 
2.02 
2.15 
2.27 
2.33 
2.65 
2.71 
2.81 
2.86 
2.90 
3.39 
8.96 

7.6 

12  and  13 

14andl5 

I«andl7 

istoao 

8.3 
7.9 
8.8 
7.9 

2[l  to  24 

8.4 

25  and  28 

27  and  28 

29  and  30 

31 

8.2 

8.6 
8.2 
8.6 

32 

8.1 

33 

8.3 

34 

8.3 

36 

8.1 

36 

8.6 

37 

8.0 

38 

8.2 

30 

40 
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TIN-MILL  SCALE  OF  THE  AMBBICAN  SHEET  ft  TIN  PLATE  CO.  FOE  1909-10 
COMPARED  WITH  SCALE  OF  THE  AMALGAMATED  ASSOCIATION  OF  IBON, 
STEEL,  AND  TIN  WORKERS  IN  FORCE  DURING  1908-9— Concluded. 


Catcben. 

Shearmen 

Screw  boya 

Total. 

Gangenombers. 

A.  A. 
I.8.& 
T.W. 

A.8.& 
T.  P. 
Co. 

Per 
oant 
ofde- 
creaae. 

A.  A. 
I.S.& 
T.W. 

A.  8.  A 

T.  P. 

Co, 

Per 

cent 
of  de- 
crease. 

A.  A. 
1. 8.  A 
T.W. 

A.  8.  A 
T.  P. 
Co. 

Per 
cent 
ofde- 
creaae. 

A.  A. 
I.S.& 
T.W. 

A.S.A 
T.  P. 
Co. 

Per 

cent 

ofde- 

crease. 

8toll 

10.45 

.48 

.55 

.73 

.82 

.90 

.08 

.96 

1.10 

1.12 

1.18 

1.24 

1.37 

1.45 

1.54 

1.56 

1.58 

1.66 

L75 

10.44 

.46 

.54 

.71 

.79 

.88 

.94 

.94 

1.07 

1.09 

1.14 

1.22 

1.34 

1.41 

1.51 

1.52 

1.55 

1.77 

1.86 

2.2 
4.2 
1.8 
2.7 
3.7 
2.2 
2.1 
2.1 
2.7 
2.7 
3.4 
1.6 
2.2 
2.8 
1.9 
2.6 
1.9 
«6.6 
16.3 

80.32 
.32 
.32 
.32 
.32 
.39 
.39 
.40 
.40 
.40 
.42 
.45 
.47 
.49 
.51 
.53 
.54 
.55 
.57 

80.31 
.31 
.31 
.31 
.31 
.37 
.38 
.40 
.39 
.40 
.41 
.44 
.46 
.47 
.49 
.52 
.53 
.50 
.61 

3.1 

8.1 
3.1 
3.1 
3.1 
5.1 
2.6 

'  '2."5' 

■'i*4* 

2.2 
2.1 
4.1 
3.9 
1.9 
1.9 
>7.3 
»7.0 

10.64 
.54 
.54 
.54 
.54 
.65 
.71 
.72 
.72 
.73 
.75 
.77 
.80 
.83 
.83 
.83 
.83 
.83 
.83 

80.52 
.52 
.52 
.52 
.52 
.62 
.60 
.70 
.70 
.71 
.72 
.74 
.77 
.80 
.80 
.80 
.80 
.88 
.88 

3.7 
3.7 
3.7 
3.7 
3.7 
4.6 
2.8 
2.8 
2.8 
Z7 
4.0 
3.9 
3.8 
3.6 
3.6 
3.6 
3.6 
»6.0 
16.0 

84.18 
4.33 
4.91 
6.19 
6.82 
8.16 
8.70 
8.99 
9.76 
10.15 
10.63 
11.15 
12.15 
12.78 
13.38 
13.55 
13.73 
14.60 
15.97 

$4.03 

4.16 

4.74 

5.96 

6.56 

7.84 

8.38 

8.66 

9.39 

9.76 

10.20 

10.73 

11.09 

12.27 

12.85 

13.03 

13.23 

15.01 

16.40 

3.6 

12  and  13 

Hand  15 

Iftandn 

18  to  20 

3.9 
8.5 
3.0 
3.8 

21  to  24. 

3.9 

25  and  28 

27  and  28. 

29  and  30 

31 

3.7 
3.7 
3.8 
3.8 

32 

4.0 

33 

.3.8 

34 

3.8 

35 

4.0 

36 

4.0 

37 

3.8 

38 

3.6 

39 

40 

>2.8 
»2.7 

^  Increase. 

It  may  be  briefly  stated  that  the  scale  amounted  to  a  reduction  for 
the  entire  crew  of  from  3.6  to  4  per  cent,  depending  on  the  gauge  of 
the  product.  The  heaviest  reduction  was  in  the  case  of  the  heater, 
the  reduction  on  the  various  gauges  ranging  from  7.6  to  8.8  per  cent* 
This  reduction,  moreover,  carried  with  it  the  elimination  of  the 
'*  sliding-scale  ^  feature  which  had  characterized  all  previous  agree- 
ments of  the  Amalgamated  Association.  The  scale  as  printed  by 
the  Amalgamated  Association  gave  the  wages  which  would  be  paid 
when  tin  plates  were  selling  at  or  below  a  certain  fixed  minimum 
($3.90  per  box  of  100  pounds), >and  provided  that  when  the  price  of 
tin  plates  advanced  10  cents  per  box  the  wages  should  be  advanced  2 
per  cent  This  sliding-scale  feature,  therefore,  gave  the  opportunity 
for  wages  to  advance  above  the  figures  specified  in  the  scale.  As  a 
matter  of  fact,  however,  tin  plate  had  not  sold  above  $3.90  since 
October,  1902,  as  shown  by  the  average  monthly  prices  printed  in  the 
annual  reports  of  the  American  Iron  and  Steel  Association.  In  June, 
1909,  the  average  price  at  the  mills  in  Pennsylvania  was  $3.40  per 
box  of  100  pounds,  and  except  as  a  matter  of  principle,  therefore,  the 
loss  of  the  sliding  scale  would  not  immediately  have  been  of  any 
particular  importance.  It  had,  however,  been  so  generally  a  matter 
of  principle  with  the  Amalgamated  Association  and  had  from  the 
beginning  worked  so  advantageously  that  its  elimination  was  of 
considerable  importance.  Furthermore,  the  agreements  in  previous 
years  had  contained  a  large  number  of  foot  notes  which  specified  very 
clearly  the  rights  of  the  workmen  with  regard  to  specific  working 
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conditions,  some  of  which  were  regarded  as  of  the  greatest  importance 
by  the  members  of  the  Amalgamated  Association.  Practically  all  of 
these  minor  clauses  in  the  agreement  were  omitted  from  the  proposi- 
tion offered  by  the  American  Sheet  &  Tin  Plate  Co. 

Immediately  after  the  posting  of  these  notices  an  attempt  was 
made  by  the  officials  of  the  Amalgamated  Association  to  secure  a 
conference,  but  conferences  were  refused  both  by  the  officials  of  the 
American  Sheet  &  Tin  Plate  Co.  and  by  the  officials  of  the  Steel 
Corporation,  who  declined  to  intervene  in  the  matter.  The  Amalga- 
mated Association  considered  that  this  refusal  left  no  alternative 
except  to  strike,  since  an  acceptance  of  the  conditions  offered  would 
mean  a  complete  loss  of  the  power  of  the  union  in  this  branch  of  the 
industry,  accompanied  by  a  reduction  of  wages.  The  members  of  the 
Amalgamated  Association  in  all  but  one  of  the  mills  named  above 
ceased  work  on  July  1,  1909,  and  in  many  of  the  mills  they  were 
joined  by  a  large  number  of  men  who  were  not  imion  members.  In 
a  number  of  these  mills  the  men  had  been  idle  for  a  large  part  of  the 
time  owing  to  the  fact  pointed  out  above  that  many  of  these  mills 
were  inefficient  and  had  definitely  been  set  apart  for  abandonment. 
The  workmen,  therefore,  were  not  in  an  advantageous  position  to 
undergo  a  long  strike,  and  this  imdoubtedly  accounts  for  the  failure 
of  the  men  in  one  of  the  mills  to  respond  to  the  strike  order. 

The  association  from  the  beginning  of  the  strike  received  strong 
support  from  the  American  Federation  of  Labor  and  was  therefore 
enabled  to  continue  the  strike  much  longer  than  would  have  been 
possible  if  it  had  been  forced  to  depend  upon  its  own  resources.  The 
American  Sheet  &  Tin  Plate  Co.  succeeded  in  securing  men  to  operate 
a  number  of  its  mills  and,  while  undoubtedly  affected  by  the  strike, 
within  a  short  time  had  succeeded  in  making  such  arrangements  that 
it  was  not  dependent  to  any  considerable  extent  on  having  members 
of  the  Amalgamated  Association  return  to  work.  Repeated  efforts 
were  made  during  the  strike  to  organize  the  workmen  in  the  so-called 
nonunion  mills,  particularly  those  in  the  large  and  newly  constructed 
plant  at  Vandergrift,  Pa.  These  attempts  on  the  part  of  the  asso- 
ciation were  unsuccessful  in  large  part  because  their  organizers  were 
prevented  from  holding  meetings  in  the  towns  in  which  the  plants 
were  located.  The  affidavits  of  a  number  of  organizers  and  union 
officials  on  this  subject  are  printed  in  Appendix  E,  page  507. 

The  aggressive  position  of  the  American  Sheet  &  Tin  Plate  Co.  was 
maintained  throughout  the  strike,  and  the  Amalgamated  Association 
was  unable  to  secure  sufficient  strength  to  bring  about  any  kind  of  a 
settlement  with  the  American  Sheet  &  Tin  Plate  Co.  On  May  1, 
1910,  the  American  Sheet  &  Tin  Plate  Co.  advanced  its  tonnage  rates, 
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making  them  higher  than  the  Amalgamated  scale,  as  shown  in  the 
following  table : 

TIN-MILL  SCALE  OF  THE  AMERICAN  SHEET  ft  TIN  PLATE  CO.  COMPARED  WITH 
SCALE  OF  THE  AMALGAMATED  ASSOCIATION  OF  IRON.  STEEL,  AND  TIN 
WORKERS,  1910  TO  19;12.» 

[Rates  are  per  gross  ton  of  2,240  pounds.] 


Rollers. 

Dou  biers. 

Heaters. 

Gauge  numbers. 

A.A.I. 
8.<Sc 
T.W. 

T.  P. 
Co. 

Per 
cent  of 

in- 
crease. 

A.A.L 
S.<St 
T.W. 

A.8.A 
T.  P. 
Co. 

Per 
cent  of 

in- 
crease. 

A.A.L 
T.W. 

A.8.<b 
T.  P. 
Co. 

Per 
cent  of 

in- 
crease. 

8toll 

11.32 
1.38 
1.60 
2.13 
2.39 
2.87 
3.04 
3.07 
3.22 
3.30 
3.45 
3.67 
4.08 

$1.33 
r.39 
1.61 
2.14 
2.40 
2.88 
3.06 
3.09 
3.23 
3.32 
3.46 
3.60 
4.10 

0.8 

10.75 
.77 
.89 
1.22 
1.36 
1.60 
1.78 
1.87 
2.12 
2.25 
2.36 
2.48 
2.65 

10.75 
.77 
.91 
1.23 
1.37 
1.69 
1.78 
1.87 
2.13 
2.26 
2.37 
2.49 
2.67 

*"*2.'2' 

.8 
.7 

.T 

.4 

.4 
.4 

.8 

10.80 
.84 
1.01 
1.25 
1.39 
1.66 
1.82 
1.97 
2.20 
2.35 
2.47 
2.54 
2.78 

SO.  81 
.85 
1.02 
1.25 
1.41 
1.70 
1.84 
1.98 
2.22 
2.36 
2.50 
2.56 
2,80 

1.3 

12  and  13 

1.2 

Hand  15 

1.0 

16andl7 

18  to  20 

1.4 

21  to  24 

2.4 

25  and  26 

1.1 

27  and  28 

.5 

29  and  30 

.9 

31 

.4 

32 

1.2 

33 

.8 

34 

.7 

( 

A.A.L 

S.& 
T.W. 

10.45 
.48 
.55 
.73 
.82 
.90 
.96 
.96 
1.10 
1.12 
1.18 
1.24 
1.37 

Catchers 

Screw  boys. 

Total. 

Gauge  numbers. 

A. 8.4 
T.  P. 
Co. 

Per 
cent  of 

in- 
crease. 

A.A.L 

8.4 
T.W. 

A.  8.4 
T.  P. 
Co. 

Per 
cent  of 

in- 
crease. 

A.A.L 

8.4 
T.W. 

A. 8.4 
T.  P. 
Co. 

Per 

cent  of 

in- 
crease. 

8toll 

SO.  45 
.48 
.56 
.73 
.82 
.91 
.97 
.97 
1.10 
1.12 
1.18 
1.26 
1.38 

........ 

1.0 
1.0 

**"  i.'e' 

.7 

10.64 
.54 
.54 
.64 
.54 
.65 
.71 
.72 
.72 
.73 
.76 
.77 
.80 

SO.  64 
.54 
.54 
.54 
.64 
.65 
.71 
.72 
.72 
.73 
.76 
.77 
.80 

$3.86 
4.01 
4.59 
6.87 
6.50 
7.77 
8.31 
8.59 
9.36 
9.75 
10.21 
10.70 
11.68 

$3.88 
4.03 
4.64 
5.89 
G.54 
7.83 
8.36 
8.63 
9.40 
9.79 
10.26 
10.77 
11.75 

0.5 

12  and  13 

.5 

14  and  15 

1.1 

I«andl7 

.3 

18  to  20 

.6 

21  to  24 

.8 

25  and  26 

.6 

27  and  28 

.6 

29  and  30 

.4 

31 

.4 

32 

.6 

33 

.7 

34 

.6 

>  The  rates  paid  the  shearman  are  not  shown  separately  nor  included  in  the  table,  since  in  the  scale  of  the 
American  Sheet  4  Tin  Plate  Co.  the  shearman's  rate  is  combined  with  that  ofsheorman's  helper  and  opener. 

SHEET-MILL  SCALE  OF  THE  AMERICAN  SHEET  4  TIN  PLATE  CO.  COMPARED 
WITH  SCALE  OF  THE  AMALGAMATED  ASSOCIATION  OF  IRON,  STEEL,  AND  TIN 
WORKERS,  1910  TO  1912. 

rHates  are  per  gross  ton  of  2,240  pounds.] 


Rollers. 

Sheet  heaters  and 
helpers. 

Shearmen. 

Gauge  numbers. 

A.  A. 
L8.  4 
T.W. 

A.  8.  4 

T.  P. 

Co. 

Per 
cent 
of  in- 
crease. 

A.  A. 
LS.4 
T.W. 

A.  8.  4 

T.  P. 

Co. 

Per 
cent 
of  in- 
crease. 

A.  A. 
LS.4 
T.  W. 

A.  8.  4 
T.  P. 
Co. 

Per 
cent 
of  in- 
crease. 

8  and  heavier 

$0,903 
1.003 
1.206 
1.426 
1.774 
2.319 
2.664 
2.895 
3.081 
3.236 
3.472 
4.501 
6.478 

$0,879 
.976 
1.170 
1.416 
1.791 
2.335 
2.6H5 
2.919 
3.1U8 
3.264 
3.502 
4.637 
6.619 

»2.7 

»2.7 

»3.0 

».8 

1.0 

.7 

.8 

.8 

.0 

.9 

.9 

.8 

.7 

$0,723 
.803 
.965 
1.115 
1.355 
1.768 
2.033 
2.209 
2.352 
2.472 
2.650 
3.434 
4.179 

$0,742 
.824 
.989 
1.143 
1.390 
1.813 
2.085 
2.266 
2.412 
2.634 
2.719 
3.523 
4.286 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 

$0,412 

.459 

.553 

.637 

.774 

1.010 

1.162 

1.263 

1.343 

1.412 

1.515 

1.963 

2.381 

$0,423 

.471 

.564 

.653 

.794 

1.035 

1.192 

1.295 

1.378 

1.447 

1.554 

2.013 

2.448 

2.7 

9toll 

2.6 

12tol4 

2.0 

15  to  17 

2.6 

18  to  21 

2.6 

22  to  24 

2.6 

25  and  26 

2.6 

27 

2.6 

28 

2.6 

29 

2.5 

30 

2.6 

31 

2.6 

32 

2.8 

1  Decrease. 
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SHEET-MILL  SCALE  OP  THE  AMERICAN  SHEET  ft  TIN  PLATE  CO.  COMPARED 
WITH  SCALE  OF  THE  AMALGAMATED  ASSOCIATION  OF  IRON,  STEEL,  AND  TIN 
WORKERS,  1910  TO  1912— Concluded. 


Pair  heaters. 

Roughers. 

Catchers 

Gauge  numbers. 

A.  A. 
I.8.& 
T.  W. 

A.S.& 

T.  P. 

Co. 

Per 
cent 
of  in- 
crease. 

A.  A. 
1.8.  ft 
T.W. 

A.  8.  ft 
T.  P. 
Co. 

Per 
cent 
of  in- 
crease. 

A.  A. 
LS.ft 
T.W. 

A.S.ft 
T.  P. 
Co. 

Per 
cent 
of  in- 
crease. 

Sand  heavier ^ 

9toll  

10.270 
.300 
.360 
.416 
.506 
.660 
.759 
.826 
.878 
.922 
.990 
1.282 
L560 

10.278 

.309 

.371 

.428 

.521 

.680 

.782 

.850 

.904 

.950 

1.020 

1.320 

1.607 

3.0 
3.0 
3.1 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

$0,350 

.390 

.468 

.523 

.615 

.802 

.923 

1.003 

1.068 

1.122 

1.204 

L550 

1.897 

$0,360 

.402 

.482 

.539 

.633 

.826 

.951 

1.033 

1.100 

1.156 

1.240 

1.606 

1.954 

2.9 
3.1 
3.0 
3.1 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

$0,350 

.390 

.468 

.623 

.616 

.802 

.923 

1.003 

1.068 

1.122 

1.204 

1.559 

1.897 

$0,360 

.402 

.482 

.639 

.633 

.826 

.951 

1.033 

1.100 

1.156 

1.340 

1.606 

1.954 

•  2.9 
3.1 

12  to  14 

3.0 

i5tol7 

3.1 

18  to  21 

2.9 

22  to  24 

3.0 

25  and  26 

3.0 

27 

3.0 

28 

3.0 

29 

3.0 

30 

3.0 

31 

3.0 

32 

3.0 

Matchers. 

Doublers. 

Total 

Gauge  numbers. 

A.  A. 
L8.  ft 
T.W. 

A.  8.  ft 
T.  P. 
Co. 

Per 
cent 
of  In- 
crease. 

A.  A. 
I.  8.  ft 
T.W. 

A.  8.  ft 
T.  P. 
Co. 

Per 

cent 
of  in- 
crease. 

A.  A. 
LS.ft 
T.W. 

A.S.ft 
T.  P. 
Co. 

Per 
cent 
of  in- 
crease. 

8  and  heavier 

$0,248 
.275 
.331 
.370 
.437 
.570 
.656 
.713 
.759 
.797 
.855 
1.108 
1.347 

SO. 255 
.283 
.341 
.381 
.450 
.587 
.676 
.734 
.782 
.821 
.881 
1.141 
1.387 

2.8 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 

$0,234 
.260 
.312 
.349 
.411 
.536 
.616 
.670 
.713 
.749 
.804 
1.042 
1.267 

$0,241 
.268 
.321 
.359 
.423 
.552 
.634 
.690 
.734 
.771 
.828 
1.073 
1.305 

3.0 
3.1 
2.9 
2.9 
2.9 
3.0 
2.9 
3.0 
2.9 
2.9 
3.0 
3.0 
3.0 

$3,490 
3.880 
4.663 
6.350 
6.487 
8.467 
9.736 
10.581 
11.262 
11.832 
12.694 
16.448 
20.006 

$3,638 
3.935 
4.720 
5.457 
6.635 
8.654 
9.956 
10.820 
11.618 
12.099 
12.984 
16.819 
20.450 

1.4 

©toll 

1.4 

12  to  14 

1.2 

15  to  17 

1.8 

18  to  21 

2.3 

22  to  24 

2.2 

25ahd20 

2.3 

27 

2.3 

28 

2.3 

29 

2.3 

30 

2.3 

31 

2.3 

32 

2.3 

This  increase  in  wages  was  effective  in  still  further  weakening  the 
position  of  the  Amalgamated  Association,  and  from  this  time  forward 
the  strike  was  rapidly  losing  strength. 

The  strike  lasted  for  14  months,  being  declared  off  on  August  27, 
1910.  This  practically  oompletes  the  active  history  of  the  Amalga- 
mated Association.  Since  1909  the  membership  has  declined,  until 
in  1911  the  total  membership  of  the  association  numbered  only  4,355, 
of  whom  2,239  were  members  of  the  bar-iron  division,  which  includes 
the  puddlers  and  the  men  in  the  iron-finishing  mills.  Attempts  have 
since  been  made,  as  will  be  pointed  out  more  fully  later,  to  extend  the 
membership  and  to  reconstruct  the  organization  along  more  effective 
lines.  These  efforts,  however,  have  been  almost  entirely  fruitless, 
and  with  the  exception  of  the  iron  mills  the  Amalgamated  Associa- 
tion now  may  be  regarded  as  practically  powerless  in  any  way  to 
control  the  working  conditions  in  the  industry. 
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The  following  table  shows  in  summary  form  the  progress  of  the 
Amalgamated  Association  during  each  year  of  its  history: 

NUMERICAL  AND  FINANCIAL  GROWTH  AND  DECLINE  OF  THE  AMALGAMATED  ASSO- 
CIATION OF  IRON,  STEEL,  AND  TIN  WORKERS,  1877  TO  IMl. 

[From  Joarnal  of  Proceedings,  National  Lodge  Amalgamated  Aisociation,  1911,  p.  9307.] 


Aver- 

Convention held 
at— 

Year. 

Dele, 
gates 
in  at- 
tend- 
ance. 

Num- 
ber of 
active 
lodges. 

Total 
member- 
ship. 

age 
mem- 
ber- 
ship 
per 
lodge. 

Total  receipts 
from  all 
sources. 

Total  dis- 
bursements 

for  all 
purposes. 

Balance  in 
the  treasury. 

Columbus,  Ohio.. 

1877 

77 

Ill 

3,755 

34 

$5,065.49 

13.162.83 

$802.96 

WheeUng.  W.  Va. 

1878 

91 

110 

4.044 

37 

4,931.81 

3,004.89 

912. 47 

You  n  g  B 1 0  w  n, 

Ohio 

1879 

104 

104 

5,500 

62 

15,754.30 
20,963.84 

12.423.71 

1,664.59 
6,991.20 

Pittsburgh,  Pa... 
ClevelandTOhio.. 

Chicago.  Ill 

Philadelphia,  Pa. 
Pittsburgh,  Pa... 
Wheeling.  W.Va. 

1880 

192 

155 

9,550 

62 

13,972.42 

1881 

173 

166 

10,359 

62 

39,554.40 

27,150.98 

12,393.42 

1882 

213 

197 

16.003 

81 

91.166.83 

66.239.98 

24,826.94 

1833 

153 

183 

11,800 

64 

109,711.31 

96,823.  ti5 

12,877.66 

18S4 

149 

160 

9,242 

58 

60.251.37 

31.959.84 

18,291.53 

1885 

88 

107 

6.702 

53 

44,324.82 

16.042.55 

28,282.27 

PittBburgh,  Pa... 

1886 

121 

106 

7,219 

m 

45.553.26 

35,tM)1.98 

9.921.28 

Pittsburgh,  Pa... 

1887 

172 

154 

11,426 

74 

42.522.78 

11.774.  titi 

30,748.11 

Pittsburgh,  Pa, . . 

1883 

194 

ir2 

14,946 

87 

81,173.01 

24.206.21 

5r>.966.ao 

I'itUburgh,  Pa. . . 

1889 

94 

189 

16.117 

85 

112.338.19 

40,661.15 

71.677.04 

I'lttsburgh,  Pa. . . 

1890 

253 

234 

20,781 

88 

138.919.01 

38.460.16 

100.468.85 

Pittsburgh,  Pa. . . 

1891 

294 

290 

24,068 

83 

173.231.27 

26.690.04 

146.541.23 

PitUburgh,  Pa... 

1892 

254 

291 

20,975 

72 

226.2ti5.49 

150,544.33 

75.716.16 

Pittaburgh,  Pa... 
Cleveland,  Ohio.. 

1893 

152 

234 

13,613 

58 

211.347.13 

178.741.71 

32.605.42 

1894 

9ti 

150 

10.000 

66 

57,974.34 

42.404.71 

15.542.64 

Cleveland,  Ohio.. 
Detroit,  Mich .... 

1895 

85 

125 

10,000 

80 

34.539.57 

21,043.40 

13.491.17 

189a 

116 

132 

11.000 

83 

35,781.72 

12, 525. 76 

23,265.96 

Detroit,  Mich.... 

1897 

123 

145 

10,500 

72 

44.42G.65 

15,962.96 

28.463.60 

Cincinnati,  Ohio  . 

1898 

118 

153 

10,500 

65 

52,063.62 

25,830.65 

26.832.97 

Detroit,  Mich.... 

1899 

140 

145 

11,050 

76 

57.070.90 

22,202.62 

34,868.28 

Indianapolis.  Ind 

1900 

202 

181 

14.035 

77 

84,307.81 

27.3t;4.40 

66,943.41 

Milwaukee.  Wis.. 

1901 

200 

ItiO 

13,892 

87 

119,659.07 

44,760.33 

74,898.74 

WheeUng,  W.  Va. 

1902 

211 

174 

14.467 

83 

273,906.01 

169.710.50 

104, 196. 51 

Columbus,  Ohio. . 

1903 

200 

185 

15.198 

82 

183,897.81 

51,172.16 

132,725.65 

Cleveland,  Ohio-. 
Detroit,  Mich..-. 

1904 

207 

183 

14,306 

79 

208,065.67 

83.318.99 

124,746,68 

1905 

106 

157 

10,904 

69 

203,243.04 

155.730.75 

47,512.29 

Cincinnati,  Ohio  . 

19041 

170 

144 

11,410 

79 

129,383.15 

89.758.60 

39,624.55 

Toledo,  Ohio 

1907 

150 

139 

10,216 

73 

135,321.56 

85,745.00 

49,576.56 

Youngs  town, 

Ohio 

1908 

115 

124 

7,472 

GO 

125,710.53 

67,899.40 

57,811.13 

Detroit,  Mich.... 

1909 

96 

114 

6,295 

55 

125, 895.  M 

79,546.14 

46, 349.  40 

Fort  Wayne,  Ind. 
Canton,  Ohio 

1910 

116 

103 

8,257 

80 

247,981.96 

218.634.62 

29, 347. 34 

1911 

72 

85 

4t355 

73 

204,847.58 

164,180.88 

40,666.70 

PRESENT  RELATIONS  OF  EMPLOYERS  AND  WORKMEN. 

At  present  (1912)  out  of  a  total  of  275,000  employees  in  the  iron 
and  steel  industry,  the  two  unions  of  ironworkers,  the  Amalgamated 
Association  and  the  Sons  of  Vulcan,  have  a  membership  of  5,730. 
This  membership  is  limited  to  the  puddling  mills,  the  small  rolling 
mills,  and  the  sheet  and  tin  plate  mills.  Even  in  these  mills  the 
imion  members  constitute  less  than  one- fourth  of  the  employees  in 
the  occupations  to  which  the  union  membership  is  practically  confined. 
In  none  of  the  manufacturing  plants  of  the  United  States  Steel  Cor- 
poration is  there  any  form  of  labor  organization,  although  in  various 
plants  a  few  workmen  are  employed  who  still  hold  union  cards  either 
in  the  Amalgamated  Association  or  in  one  of  the  unions  of  the  me- 
chanical trades.    Of  the  large  independent  companies  there  are  only 
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two  of  which  have  any  dealings  with  the  ironworkers'  unions,  and  in 
both  cases  the  scale  is  signed  only  for  the  puddling  mills  and  the 
bmall  rolling  mills,  which  are  operated  by  hand.  In  the  blast  fur- 
naces, steel  works,  and  the  large  mechanically  operated  mills  no 
union  men  are  employed. 

The  membership  of  the  two  unions  is  practically  confined  to  the 
plants  operated  by  members  of  the  Western  Bar  Iron  Association,  a 
few  isolated  bar-iron  manufacturers  not  members  of  the  association, 
and  a  number  of  independent  sheet  and  tin  plate  mills.  The  two 
unions  had  4,154  members  in  the  iron  branch  of  the  industry  and 
1,576  members  in  the  sheet  and  tin  plate  branch. 

The  relations  of  employers  and  workmen  in  the  small  nonimion 
plants  present  no  features  of  interest.  Little  attention  is  ordinarily 
paid  to  the  imion  affiliations  of  employees  in  most  of  the  small  mills, 
unless  the  plant  has  recently  become  nonunion  or  the  manager  has 
reason  to  suspect  that  an  attempt  is  being  made  to  organize  a  local 
lodge  in  his  mill.  The  conditions  which  «xist  in  any  small  nonunion 
mill  depend  almost  entirely  on  the  attitude  of  the  local  manager 
rather  than  upon  a  settled  policy,  as  in  the  case  of  the  large  corpo- 
rations. A  discussion  of  the  situation  in  such  plants  wouW  be 
merely  a  description  of  the  varying  conditions  found  in  difterent 
establishments  at  the  time  of  the  investigation,  from  which  it  would 
be  impossible  to  generalize,  and  which  might  be  totally  altered  by  a 
change  in  local  conditions.  The  discussion  of  the  relations  of  em- 
ployers and  workmen  is,  therefore,  limited  to  a  study  of  the  condi- 
tions existing  in  the  plants  of  the  United  States  Steel  Corporation 
and  the  large  independent  companies  and  in  the  union  plants. 

In  studying  the  Steel  Corporation  and  the  large  independent  com- 
panies attention  is  directed  principally  to  such  questions  as  the 
methods  of  employment  and  the  hearing  of  complaints,  while  in  con- 
sidering the  union  plants  it  is  directed  principally  to  the  machinery 
provided  by  the  union  for  settling  working  conditions  and  wage 
scales. 

THE  UNITED   STATES   STEEL  CORPORATION. 

All  the  plants  of  the  United  States  Steel  Corporation  are  at  present 
operated  on  an  "  open  shop  "  basis.  This  situation  has  existed  since 
the  end  of  the  tin  plate  strike  of  1909.  The  minutes  of  the  executive 
committee  of  the  Steel  Corporation  show  that  soon  after  its  forma- 
tion a  formal  resolution  was  passed  recording  the  opposition  of  the 
corporation  to  the  extension  of  labor  imions.  (Minutes  of  June  17, 
1901.)  The  minutes  of  the  same  committee  show  that  workmen  were 
discharged  from  one  of  the  mills  for  "  endeavoring  to  institute  a 
lodge."  (Minutes  of  July  8,  1901.)  No  unions  are  recognized  in 
any  of  the  plants  of  the  subsidiary  companies,  and  few  workmen  who 
still  retain  membership  in  any  labor  organization  are  employed. 
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The  method  of  dealing  with  employees  in  each  plant  is  largely  at 
the  discretion  of  the  local  superintendent.  In  some  of  the  plants 
committees  of  workmen  are  received  by  the  general  superintendent 
or  by  the  department  superintendents  and  heard  on  any  subject  that 
may  arise.  In  other  plants  committees  are  received  only  to  discuss 
"wages  and  working  conditions  generally,"  while  in  a  number  of 
plants  committees  are  not  heard  under  any  circumstances,  each  in- 
dividual workman  being  dealt  with  as  a  unit.  In  all  the  plants  of 
the  Steel  Corporation  a  complete  record  is  kept  of  the  period  of 
service  and  of  the  general  characteristics  of  each  workman,  and  the 
past  record  of  the  skilled  workmen  when  working  for  other  com- 
panies is  investigated  if  it  is  deemed  necessary.  The  methods  by 
which  this  is  done  are  fully  explained  under  the  head  of  "  Methods 
of  employing  workmen." 

The  general  questions  of  working  conditions,  wages,  and  hours  of 
labor  are  settled  entirely  by  the  superintendents  of  the  separate 
plants,  acting,  of  course,  with  the  advice  and  general  instructions  of 
the  general  officers  of  the  subsidiary  companies  and  of  the  Steel  Cor- 
poration. Although  committees  are  sometimes  heard,  the  decision 
upon  the  questions  presented  by  such  committees  is  in  the  hands  of 
the  officials  of  the  company.  Only  a  very  few  cases  could  be  recalled 
in  any  of  the  plants  where  committees  of  workmen  had  presented 
any  questions.  Except  in  a  few  individual  cases,  therefore,  rates  of 
wages  and  working  hours  are  established  by  the  promulgation  of 
schedules  fixing  the  conditions  for  each  position  in  the  plant,  and 
these  fixed  conditions  apply  without  question  to  every  workman  ac- 
cepting a  position  in  the  plant.  Instead,  therefore,  of  dealing  with 
the  employees  as  individuals  they  are  dealt  with  as  a  group  and  cer- 
tain standard  conditions  are  prescribed  without  reference  to  the 
ability  or  qualifications  of  the  individual  workman. 

THE  LARGE  "INDEPENDENT"  COMPANIES. 

It  is,  of  course,  impossible  to  generalize  as  to  the  attitude  of  the 
so-called  independent  companies  toward  the  formation  of  unions 
among  their  workmen.  In  the  case  of  two  of  the  large  independent 
corporations  unions  are  recognized  in  their  iron  mills,  but  not  in  the 
other  departments.  The  seven  other  companies  which  are  classed  as 
"  largt  independents,"  do  not  recognize  any  labor  organization  and 
employ  no  union  workmen  except  in  a  few  sporadic  cases  where  a 
man  otherwise  entirely  satisfactory  to  the  company  happens  to  hold 
a  union  card.  This  applies  only  to  the  manufacturing  plants,  for  in 
several  cases  the  workmen  on  railroads  owned  by  these  companies 
were  found  to  be  organized  and  affiliated  with  the  railroad  brother- 
hoods. 
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With  the  large  independent  companies  as  with  the  Steel  Corpo- 
ration, the  determination  of  the  attitude  of  the  companj^  toward  labor 
organizations  is  largely  a  matter  of  securing  adequate  evidence.  For 
the  Steel  Corporation  it  has  been  possible  to  present  various  docu- 
mentary evidence  which  covers  in  a  satisfactory  manner  the  attitude 
of  the  corporation  toward  the  question  of  labor  organizations.  No 
such  evidence  is  available  for  all  of  the  large  independent  companies, 
but  in  them,  as  in  the  Steel  Corporation,  it  was  found  that  the  work- 
men individually  believe  that  any  attempt  on  their  part  to  extend  or 
organize  unions  in  branches  which  are  not  recognized  as  being  under 
the  control  of  the  union  would  result  in  the  discharge  of  the  men 
responsible  for  such  a  movement.  Furthermore,  it  was  believed  by 
all  the  workmen  interviewed  that  for  any  man  to  acknowledge  his 
affiliation  with  any  labor  organization  was  likely  to  prejudice  his 
interests  if  it  did  not  result  in  his  discharge.  In  most  cases  the  em- 
ployees were  unable  to  present  any  evidence  upon  which  to  base  their 
belief  other  than  the  statement  that  whenever  an  attempt  had  been 
made  to  form  any  labor  organization  the  workmen  interested  in  the 
organization  had  been  discharged  either  immediately  or  so  soon 
afterwards  that  the  connection  between  their  discharge  and  the  at- 
tempt at  organization  was  still  fresh  in  the  minds  of  other  workmen. 

In  the  case  of  one  of  the  large  independent  companies,  the  prohi- 
bition of  membership  in  any  labor  organization  is  positive.  At  the 
time  of  their  employment  all  the  employees  agree  to  the  following 
clause  in  the  conditions  of  employment : 

This  is  to  certify,  that  I  am  not  now  connected  with  any  labor  organisation ; 

and  I  further  agree  that  while  In  the  employ  of  "The  Steel  Co.,"  I 

will  not  In  any  way.  directly  or  indirectly,  Join,  or  have  anything  to  do  with 
any  labor  organization  of  any  kind  whatever. 

A  full  copy  of  the  conditions  of  emplojrment  of  which  this  clause 
forms  a  part  is  shown  on  page  146. 

The  rates  of  wages  and  working  conditions  generally  are  fixed  in 
the  large  independent  companies  in  the  same  way  as  described  in  the 
case  of  the  Steel  Corporation.  A  fixed  schedule  is  made  by  the  com- 
pany covering  the  different  positions,  and  the  individual  workmen 
either  accept  these  standard  conditions  or  seek  work  elsewhere. 
Committees  of  workmen  may  or  may  not  be  received,  at  the  discre- 
tion of  the  general  manager  of  the  particular  company,  as  none  of 
the  companies  has  a  specific  rule  covering  this  point  Committees 
are  seldom  formed,  it  was  stated  by  the  workmen  Interviewed,  be- 
cause the  employees  do  not  believe  that  any  favorable  action  would 
result  and  also  because  it  is  difficult  to  get  men  to  serve  on  such  com- 
mittees, as  it  is  generally  believed  to  prejudice  a  man*a  interest  to  be 
a  member  of  such  a  committee.    One  of  the  large  eompanlesi  through 
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a  local  custom,  has  a  great  many  petitions  of  workmen  presented  to 
it,  and  has  several  times  changed  the  hours  of  labor  in  its  rolling 
mills  from  12  to  8  and  in  one  case  from  8  to  12  in  accordance  with 
such  petitions.  In  none  of  these  companies  nor  in  the  Steel  Corpora- 
tion is  any  method  provided  by  which  workmen  can  present  their 
claims  nor  is  there  any  provision  for  the  settlement  of  any  disputes 
which  may  arise.  Each  of  the  large  steel  companies  reserves  the 
right  to  operate  its  plant  or  plants  as  it  chooses. 

Certain  general  conditions  are  similar  in  all  of  the  large  plants, 
consequently,  in  order  to  save  space,  they  are  discussed  in  the  follow- 
ing pages  without  reference  to  corporate  ownership. 

XETHODS  OF  EICPLOYING  WOSKXEN. 

All  features  of  the  relations  between  the  employers  and  the  work- 
men in  nonunion  plants  center  around  and  to  a  large  degree  depend 
upon  the  system  by  which  the  workmen  are  employed,  and  the  condi- 
tions which  they  virtually  accept  at  the  time  of  their  employment. 
For  this  reason  an  understanding  of  the  methods  by  which  workmen 
are  ordinarily  employed  in  the  large  steel  plants  is  of  considerable 
importance.  With  very  few  exceptions  the  unskilled  workmen,  ordi- 
narily known  in  the  industry  as  common  laborers,  are  employed 
directly  by  the  foreman,  who  selects  the  men  needed  to  complete  his 
gang  from  the  crowds  which  gather  in  the  morning  and  in  the  late 
afternoon  aroimd  the  gates  of  the  mill.  In  a  few  cases  the  employ- 
ment of  this  class  of  labor  also  has  been  put  into  the  hands  of  the  em- 
ployment department  for  reasons  which  will  be  described  later.  For 
the  employment  of  unskilled  workmen,  usually  no  records  are  made, 
except  of  the  name,  the  character  of  the  work  for  which  employed, 
the  date  of  employment,  and  the  rate  of  wages  at  which  the  workmen 
were  hired.  Work  of  this  character  is  paid  for  at  a  uniform  rate, 
known  as  the  common  labor  rate,  which  workmen  receive  without 
regard  to  their  individual  abilities  or  experience.  For  the  employ- 
ment of  skilled  workmen,  however,  most  of  the  large  steel  plants 
have  a  centralized  employment  department  in  which  elaborate  records 
are  kept  of  all  the  important  facts  relating  to  each  individual  work- 
man. In  order  to  show  the  elaborate  machinery  necessary  to  provide 
for  the  employment  of  men  in  a  large  steel  plant  and  to  indicate  the 
character  of  the  organization  used  for  carrying  out  the  employment 
of  workmen  the  following  description  of  the  system  used  in  one  of 
the  large  steel  plants  is  given  in  the  form  in  which  it  was  reported  to 
the  Bureau  by  the  agent  who  visited  the  plant.  This  plant  is  selected 
both  because  the  employment  department  in  this  particular  case  is 
very  well  organized  and  also  because  this  company  is  one  of  those 
mentioned  above  which  still  employs  union  men  in  its  iron  mill. 
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OPERATIONS  OF  EMPLOYMENT  BUREAU  IN  A  REPRESENTATITE  PLANT. 

The  company  has  an  employment  bureau  with  its  office  located  at 
the  north  entrance  to  the  plant.  If  men  are  needed  foremen  or 
superintendents  notify  this  bureau,  or  they  may,  and  they  frequently 
do,  select  men  from  the  crowd  which  gathers  in  search  of  employment 
night  and  morning,  and  take  them  into  the  employment  office  to  be 
hired.  Foremen  or  superintendents  may  thus  recommend  men  for 
employment,  but  the  chief  of  the  employment  bureau  uses  his  own 
discretion  in  hiring  them.  During  the  time  the  agent  was  in  the 
employment  office  one  boy  was  refused  work  because  the  chief  of  the 
bureau  did  not  believe  he  was  18  years  old,  or  if  18,  not  strong  enough 
for  heavy  labor.  Another  was  refused  work  because  he  had  worked 
for  the  company  but  said  that  he  had  not  done  so.  Another  said  he 
had  worked  for  the  company  and  gave  his  number,  but  the  name  he 
gave  did  not  appear  under  that  number,  and  he  was  turned  away. 

Applicants  for  employment  are  asked  the  questions  on  the  follow- 
ing card. 


Patft  record  tekn 

The Co 

employee's  record 

CARD 

1 

Nam* 

Age 

NatkmaUty 

Married 

Dependents 

Roideiioe  and  cbsoges  in  residenoe 

Telephone  and 
changes  in  nomber 

Member  of  what  labor  orgrmixation 

Department  sent  to 

Trade  or  training 

Relatives  in  tUb  company'! 
employ 

Namea 

Relatioo 

Department 

BBCOBD  or  nSVIOVS  BMPLOTIfXllT. 

Employer. 

Fore- 
man. 

Position. 

Time. 

Cause  of  leaving. 

From 

To 

>  On  reverse  side  of  card  are  oolmnns— 1.  Department;  2.  Check  nomber;  3.  Position;  4.  Foreman; 
i.  Date  From,  To;  6.  Dispodtioo. 
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If  the  answers  are  satisfactory  and  a  position  is  open,  the  ai>pli- 
cant  is  given  a  pass  like  the  following,  directing  him  to  a  foreman: 


Name 

The Co. 

EMPLOYMENT  FA8S. 

Sent  to 

Tiant 

Position 

Foreman .....   

Chief  Emphpment  Bureau. 

Following  is  the  reverse  side  of  this  pass: 


Taken  up M 

PayRoUNo 


Rate 

Approved. 
Recorded.. 
Recorded.. 


Timtkeeper. 

Foreman. 

Department  Supl. 

Chief  Employment  Bureau. 

Ckii  TimAeeper. 


The  foreman  fills  in  the  rate  and  signs  his  name.  The  superin- 
tendent approves  it.  The  slip  is  then  taken  to  the  timekeeper,  who 
gives  the  applicant  a  brass  check  with  a  number;  and  the  slip  is 
returned  to  the  employment  bureau  for  record. 

The  employment  bureau  then  makes  two  cards  for  filing,  one  by 
name,  the  other  by  number  so  that  any  employee  can  be  quickly 
located  in  case  he  is  transferred,  is  employed,  quits,  or  is  discharged. 

Usually  no  record  is  made  of  applicants  if  no  position  is  open,  but 
for  skilled  employees  an  application  may  be  placed  on  file.  The 
following  form  is  used: 
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The Co. 

APPUCATXON   POR  EMPLOYMENT. 

Department.   iflo., 


Name Nationality 

Age Married Dependents 

Residenoe Telephone . . 

Phyaieal  delBCts  (eyesi^t,  bearing,  ete.) 

Memlier  of  what  labor  organiiationn 

Workdealred 

Experienoe 

, Havelioenae. 

Where  last  employed 

from to.... 

Foreman Check  No. 

Reaaona  for  leaving , 

Refsrenoei 


Signature. 


In  case  an  employee  desires  to  transfer  to  another  department,  he 
procures  a  transfer  card  from  his  foreman  and  then  goes  through  the 
same  routine  as  when  he  first  seeks  employment.  The  back  of  the 
transfer  card  is  a  reprint  of  the  back  of  the  employment  pass.  Fol- 
lowing is  the  form : 


The Co. 

TRANSFER  CARD 
190.. 

The  bearer 

Pay  roll  check  No 

Braas  check  No 

HAS  THIS  OAT  BEEN  TRAKSTEBBED 

From Department 

To Department 

Siffwd 8upl Depi. 


The  employment  department  is  open  from  5  a.  m.  to  7  p.  m.  It 
is  in  charge  of  the  chief  and  one  assistant. 

As  indicated  by  the  above  forms,  applicants  for  employment  are 
asked  as  to  their  union  affiliations.  If  they  are  puddlers  and  are 
union  men  they  are  employed,  as  the  puddler's  union,  the  Sons  of 
Vulcan,  is  recognized  by  the  company.    Other  union  men  are  not 
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hired.  The  usual  method  in  such  cases,  as  stated  by  the  chief  of 
the  employment  department,  is  to  inform  men  who  acknowledge 
union  affiliations  that  there  is  no  position  open  at  present,  and  that 
if  they  are  wanted  later  they  will  be  notiiBed.  They  are  not  wanted 
later.  The  chief  of  the  employment  department  said  he  had  "  turned 
down ''  many  good-looking  men  for  this  reason.  On  some  occasions 
he  had  found  that  men  whom  he  had  hired  were  union  men,  although 
they  had  denied  it.  He  then  notified  the  superintendent  pf  the  depart- 
ment. The  superintendent  usually  went  to  these  men  and  informed 
them  that  the  company  maintained  an  open  shop,  but  that  they  could 
remain  if  they  were  satisfied  to  work  under  open-shop  conditions. 

In  case  an  applicant  for  work  in  the  mill  replies  that  he  was 
formerly  employed  here  but  quit  at  the  time  of  the  strike  two  years 
ago  he  is  told,  according  to  the  chief  of  the  employment  depart- 
ment, that  no  position  is  open,  and  if  upon  inquiry  he  is  found  to 
have  been  a  trouble  maker  he  is  not  sent  for. 

As  a  matter  of  fact,  few  union  men  apply  for  work  here,  except 
in  the  puddling  department.  In  the  opinion  of  the  chief  of  the 
employment  department  no  union  men  are  now  employed  except  in 
the  puddling  department. 

The  puddlers  and  muck  bar  mill  roll  hands  are  organized.  Their 
union — the  United  Sons  of  Vulcan — is  recognized,  but  no  other  is. 
Committees  of  men  are  received  and  heard  on  all  points. 

Workmen  are  discharged  by  foremen  and  superintendent.  To 
make  the  employee's  record  complete,  and  also  to  prevent  grafting, 
a  "  cause  slip  "  must  be  made  out  showing  why  a  man  is  discharged, 
signed  by  the  foreman  and  approved  by  the  department  superin- 
tendent.   Following  is  the  form  used : 


The 


Co. 


CAUSE  SUP. 


.191. 


Chief  BmphfmetU  Bureau: 


Poation Pay  roll  No 

who  left  the  employ  of  the  Company  at M.  191 

CauBe  for  leaving 


Foreman, 
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CONDITIONS  IN  OTHER  PLANTS. 

At  many  of  the  steel  plants  the  inquiry  as  to  whether  a  workman 
is  a  member  of  a  labor  organization  is  not  asked,  both  because  this 
particular  fact  has  through  the  weakness  of  the  union  lost  all  of  its 
former  significance,  with  the  exception  of  a  few  plants  such  as  the 
one  described  above,  and  also  because  there  are  much  surer  methods 
by  which  accurate  information  on  this  point  can  be  secured.  In 
case  there  is  any  doubt  as  to  the  statement  made  by  the  applicant  for 
employment,  or  if  there  is  any  other  reason  for  giving  his  record 
more  careful  investigation,  a  letter  is  sent  to  the  establishment  which 
the  workman  has  stated  as  being  his  previous  place  of  employment. 
One  of  the  forms  which  is  most  commonly  used  is  shown  below. 


No. 

Steel  Co. 

191__ 


Gentlemen  :  Mr makes  application  to 

this  company  for  employment  as 

He  states  that  he  was  In  your  employ  from 19— 

to 19—,  as 

under  Mr . 

Any  Information  you  can  give  us  will  be  appreciated  and  treated  as  confi- 
dential. 

BEPLT. 

Occupation  employed  at 

His  ability  at  that  occupation 

Reason  for  leaving  your  employ _' 

Remarks: 


Thanking  you  in  advance  for  a  prompt  reply,  and  assuring  you  of  our  will- 
ingness to  reciprocate,  we  are, 
Yours,  very  truly, 

Steel  Co., 


General  Superintendent. 


The  elaborate  system  of  index  records  of  the  character  described 
above  effectually  prevents  a  workman  from  being  reemployed  by  the 
same  company  if  he  has  been  discharged  for  any  cause  which,  in  the 
judgment  of  the  company,  makes  him  undesirable.  The  use  of  letters 
seeking  information  as  to  the  employee's  past  record  is  that  which  is 
used  in  all  lines  of  business  and  private  employment,  but  it  is  none 
the  less  effective  in  preventing  workmen  who  have  given  trouble  in 
one  company  from  securing  employment  elsewhere  if  their  position 
is  of  such  importance  as  to  warrant  the  letter  of  inquiry  being  written. 
Such  letters  are  not  sent  except  where  the  workman  is  in  a  responsi- 
7447*— S.  Doc.  110,  62-1,  vol  3 ^10 
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ble  position  or  where  there  is  reason  to  doubt  the  statement  which  he 
had  made  to  the  employment  bureau. 

One  of  the  large  "  independent "  companies  requires  each  em- 
ployee to  sign  the  following  "  Conditions  of  employment,"  in  which 
all  imion  affiliations  are  specifically  denied  by  the  applicant: 


Stub: 

CONDITIONS  OF  EHPLOTMENT  OF  THE  STEEL  CO. 

Employees  (A.  this  companv  receive  pay  only  on  the 
regular  pay  day  of  each  month.  To  persons  leaving^  the 
service  of  the  company,  certificates  of  time  are  given 
under  the  following  conditions  only,  viz:  Seven  days' 
notice  having  been  given  to  either  the  foreman  of  the  de- 
partment in  which  the  employee  works,  or  to  the  time- 
keeper and  worked  out,  or  the  employee  having  been 
discnarged  for  any  cause.  Employees  are  herebv  re- 
minded of  the  necessity  of  giving  their  true  and  full 
name  to  the  timekeeper. 

General  Superintendent. 

Copy  above  delivered  to 

Formerly  emplo3red  at 

Now  employed  at 

This  is  to  certify  that  I  am  not  now  connected  with 
any  labor  organization;  and  I  further  agree  that  while 

in  the  employ  of  "The Steel  Co.,"  I  will  not  in 

any  way,  directlv  or  indirectly,  join,  or  have  anything 
to  do  with  any  labor  organization  of  any  kind  whatever. 
I  also  agree  to  comply  to  foregoing  ''Conditions  of  em- 
ployment." 

, 190... 

Timdieeper, 


Face: 


CONDrnONS  op  EMPLOYKENT  OP  THE 


STEEL  CO. 


:S 


Employees  of  this  company  receive  pay 
only  on  the  regular  pay  days  of  each  month. 

To  persons  leaving  the  service  of  the  com- 
pany, certificates  of  time  are  given  under  the 
following  conditions  only,  viz: 

Seven  days'  notice  having  been  ^ven  to 
either  the  foreman  of  the  department  m  which 
the  employee  works,  or  to  the  timekeeper 
and  worked  out,  or  the  employee  having  been 
discharged  for  any  cause. 

Employees  are  hereby  reminded  of  the 
necessity  of  giving  their  true  and  full  name  to 
the  timekeeper. 


General  SuperintendenU 
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THE  "  PBTTT  GRAFT  "  OF  FOREMEN. 

A  condition  which  has  long  existed  in  the  steel  industry,  and  in 
other  industries  where  the  plants  are  large  and  the  relations  between 
the  employers  and  the  workmen  are  carried  on  largely  through  inter- 
preters and  foremen,  is  the  exploitation  of  the  more  ignorant  work- 
men by  their  foremen.  This  condition  greatly  complicates  both  the 
relation  between  the  employers  and  the  worbnen  and  also  between 
the  different  classes  of  workmen.  It  has  arisen  very  largely  through 
the  employment  of  inmiigrants  for  the  unskilled  jobs. 

The  situation  arises  quite  naturally  because  the  inmiigrant,  anxious 
for  a  position,  is  ready  to  pay  for  it  liberally  and,  being  ignorant  of 
American  customs  and  of  the  English  language,  he  accepts  without 
question  the  idea  that  it  is  only  proper  that  he  should  pay  something 
to  the  man  that  finds  employment  for  him.  In  many  cases  the  trans- 
action is  carried  on  through  one  of  his  own  countrymen  who  zealously 
spreads  the  idea  that  work  in  the  factory  can  be  obtained  only  by 
paying  the  foreman  a  certain  amount,  usually  from  $5  to  $10.  Out 
of  this  sum,  of  course,  a  certain  amount  is  deducted  as  a  commission 
for  the  man  who  acts  as  "  go-between,"  and  the  whole  transaction  is 
carried  pn  without  records  of  any  kind  and  so  quietly  that  it  is  almost 
impossible  to  secure  any  evidence  of  its  having  taken  place.  In  many 
cases  it  is  certain  that  the  immigrant  laborers  voluntarily  offer  con- 
siderable sums  to  the  foremen  to  secure  jobs  for  them.  All  such 
transactions  are  carried  on  in  such  a  secret  manner  that  it  is  impos- 
sible to  state  even  approximately  how  widespread  the  practice  is,  or 
even  to  speak  with  any  degree  of  definiteness  as  to  any  phase  of  the 
situation.  It  is  certain,  however,  that  such  practices  have  existed  in 
many  plants,  and  that  some  of  the  more  unscrupulous  foremen  have 
exploited  the  workmen  who  come  imder  their  charge.  A  few  cases 
have  been  brought  to  trial,  but  in  no  case,  so  far  as  is  known,  was 
the  prosecution  successful.  In  several  establishments  foremen  and 
large  numbers  of  workmen  were  discharged  because  they  were  under 
suspicion  of  having  either  given  or  accepted  money  in  payment  for 
special  favors.  It  is  by  no  means  possible,  however,  to  discharge  a 
foreman  every  time  that  a  charge  is  made  against  him,  because  such 
charges  frequently  are  made  by  discharged  employees  or  by  work- 
men simply  as  a  matter  of  revenge  or  spite,  and  various  cases  are 
known  where  seemingly  good  evidence  was  presented  that  a  foreman 
was  guilty,  where  it  later  developed  that  the  entire  matter  had  been 
arranged  and  the  evidence  manufactured  in  order  to  bring  about  the 
foreman's  discharge. 

The  practices  frequently  take  such  forms  that,  except  for  the  ele- 
ment of  possible  compulsion  on  the  part  of  the  foreman,  they  could 
scarcely  be  condemned.    Small  presents  are  given  by  the  workmen 
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at  various  times,  the  foreman  is  invited  to  the  house  to  share  in  some 
special  form  of  hospitality,  or  he  is  invited  into  a  saloon  to  be  treated 
by  a  number  of  his  workmen.  Such  actions,  of  course,  may  be  with- 
out any  significance,  but  continued  and  regular  practice  of  them  is 
not  likely  unless  there  is  some  form  of  coercion. 

One  of  the  commonest  forms  in  which  the  evil  develops  is  that  the 
foreman  or  some  other  petty  official  will  borrow  money  from  the  men 
and  never  repay  it.  It  is  impossible  in  such  cases  to  prove  that  the 
intention  to  repay  was  not  genuine  and  that  the  whole  transaction 
was  not  such  as  frequently  takes  place  among  men  in  other  lines  of 
employment.  Another  form  which  is  frequently  encountered  is  that 
where  the  foreman  conducts  a  boarding  house  and  where  the  men  who 
work  for  him  are  supposed  to  live.  In  such  cases  prices  higher  than 
those  paid  elsewhere  are  charged  and  special  prices  are  demanded  for 
the  food  which  the  foreman  in  such  places  usually  furnishes. 

One  of  the  most  interesting  cases  encountered  during  the  investiga- 
tion was  that  of  a  foreign  foreman  who  boarded  about  25  of  his 
countrymen,  who  were  members  of  the  gang  of  which  he  was  boss. 
The  foreman  ostensibly  ran  a  night  school  to  teach  the  foreigners 
English  and  compelled  all  the  men  working  under  him  to  board  with 
him  and  attend  his  night  school,  at  the  rate  of  $5  per  month  "for  two 
lessons  a  week.  The  case  came  to  the  notice  of  the  company  through 
the  fact  that  it  was  at  that  time  running  a  night  school  for  teaching 
English,  and  though  the  fees  connected  with  it  were  very  much  lower 
($2  per  month  for  three  lessons  per  week)  very  few  of  the  men  at- 
tended the  school.  Upon  inquiry  the  facts  were  discovered,  and 
although  it  was  judged  that  the  situation  did  not  justify  dismissal 
for  cause,  as  no  actual  taking  of  money  without  giving  a  return  could 
be  proved,  the  foreman  was  laid  off  a  short  time  afterwards. 

The  superintendent  of  a  comparatively  large  plant  stated  to  one 
of  the  agents  of  the  Bureau  that  he  had  been  offered  $40  per  month 
by  a  saloon  keeper  of  the  town  for  the  privilege  of  supplying  the 
yard  labor.  At  the  same  plant  it  had  at  one  time  been  the  practice 
of  the  foreman  of  the  gas  producers  to  cash  checks  for  the  men  he 
employed  and  to  keep  all  of  the  change  less  than  $1  from  the  amount 
of  each  check.  The  foreman  also  made  a  practice  of  giving  men 
employment  in  exchange  for  the  payment  of  a  certain  sum  which 
was  to  be  taken  out  of  the  workman's  pay  in  installments.  One  of 
the  employees  brought  charges  against  the  foreman  in  which  he 
declared  that  he  himself  had  paid  the  foreman  $10  for  the  position 
he  held.  On  investigation  the  officials  of  the  company  held  that  the 
charge  was  proved,  and  the  foreman  was  accordingly  discharged, 
besides  being  required  to  restore  the  $10  to  the  employee  who  had 
made  the  charge.    Suit  was  brought,  but  was  later  nol-prossed 
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through  the  impossibility  of  securing  adequate  evidence  for  court 
procedure. 

The  only  effectual  remedy  against  the  sale  of  jobs  by  the  foremen 
to  the  more  ignorant  workmen  seems  to  lie  in  the  establishment  of 
central  employment  agencies  under  the  control  of  a  responsible  and 
well-paid  official.  In  the  plants  where  such  an  employment  office  is 
thoroughly  established  and  well  managed  no  complaints  of  this 
character  were  found.  Even  an  employment  office  does  not  in  any 
way  affect  the  possibility  of  a  foreman  demanding  special  payments 
from  the  workmen  in  return  for  keeping  them  employed  after  they 
have  passed  the  employment  office.  The  only  adequate  remedy  for 
such  conditions  necessarily  lies  in  the  superintendent  of  the  plant 
keeping  in  close  touch  with  the  conditions  in  each  department  of  the 
works,  having  it  thwoughly  understood  that  any  complaints  of  this 
character  will  be  given  the  fullest  and  most  impartial  consideration, 
and  that  in  case  adequate  proofs  are  furnished  that  any  foreman  is 
exploiting  the  workmen  under  him  such  a  foreman  will  be  discharged 
inmiediately.  Court  prosecutions  in  such  cases  are  apparently  with- 
out power  to  secure  conviction,  even  when  the  evidence  is  very  strong. 
Much  of  the  difficulty  experienced  by  superintendents  in  securing 
complaints  from  the  workmen  with  regard  to  unjust  treatment  by 
the  foremen  undoubtedly  arises  out  of  the  fact  that  so  much  restraint 
is  placed  upon  the  presentation  of  grievances  by  the  employees. 

RELATIONS  OF  EMPLOYERS  AND  UNION  WORKMEN. 

In  spite  of  the  present  weakness  in  the  Amalgamated  Association 
it  is  none  the  less  important  to  study  briefly  the  character  of  its  or- 
ganization and  its  provisions  for  dealing  with  manufacturers.  Many 
changes  of  considerable  importance  have  been  made  in  the  organiza- 
tion and  in  the  policies  of  the  association  within  recent  years,  and  it 
will  therefore  be  necessary  in  some  cases  to  describe  the  situation  as 
it  existed  during  the  years  of  the  union's  greatest  activity. 

HEMBEBSHIP  OF  UNION. 

The  chief  characteristic  of  the  Amalgamated  Association  during 
the  whole  period  of  strength  and  activity  was  its  great  exclusiveness 
in  allowing  only  men  in  the  more  highly  skilled  occupations  to  become 
members.  During  the  first  five  years  of  its  existence  as  the  Amalga- 
mated Association  the  puddlers  did  not  even  allow  their  helpers  to 
become  members,  and  a  large  number  of  comparatively  skilled  occu- 
pations which  had  not  been  included  in  the  unions  which  formed  the 
amalgamation  were  not  allowed  to  participate  in  the  organization. 
In  1882,  however,  the  constitution  was  so  amended  that  men  in  prac- 
tically aU  occupations  involving  any  considerable  skill  were  allowed 


Digitized  by  VjOOQ IC 


150  LABOB  CONDITIONS  IN  IBON  AND  STEEL  INDUSTBY.         . 

to  become  members.  The  occupations  were,  however,  definitely  speci- 
fied, and  laborers  were  not  allowed  to  become  members  under  any 
circumstances.  At  this  time  blast-furnace  employees  were  allowed  to 
become  members  of  the  association  only  when  the  furnaces  were  op- 
erated directly  in  connection  with  steel  works,  and  this  rule  has  con- 
tinued to  exist,  but  within  recent  years  no  members  of  the  association 
have  been  drawn  from  the  blast-furnace  department.  In  1889  the 
list  was  extended  to  include  "  all  men  working  in  and  around  rolling 
mills,  steel  works,  nail,  tack,  spike,  bolt  and  nut  factories,  pipe  mills, 
and  all  works  run  in  connection  with  the  same  except  laborers,  the 
latter  to  be  admitted  at  the  discretion  of  the  subordinate  lodge  to 
which  application  is  made  for  membership."  ^ 

The  exception  allowing  subordinate  lodges  to  admit  laboi'ers  at 
their  discretion  was  virtually  of  no  effect,  and  except  occasionally, 
in  times  of  industrial  disputes,  no  laborers  were  admitted  to  the 
union.  The  rule  remained  unchanged  up  to  1910,  when  the  wording 
of  Article  I,  section  1,  of  the  constitution  was  changed  to  read  as 
follows: 

Sectioi^  1.  Tbis  association  shaH  be  known  as  tbe  Amalgamated  Association 
of  Iron,  Steel,  and  Tin  Workers  of  North  America,  and  shall  be  composed  of  all 
men  working  in  and  around  rolling  mills,  tin  miUs,  steel  works,  chain  works, 
nail,  tack,  spike,  bolt  and  nut  factories,  pipe  mills,  and  all  works  run  in  connec- 
tion with  the  same.  Any  person  employed  at  any  job  controUed  by  this  associa- 
tion shall  be  eligible  to  membership  whether  he  be  a  stockholder  or  director. 

This  policy,  it  may  be  noted,  was  adopted  near  the  end  of  the 
strike  against  the  American  Sheet  &  Tin  Plate  Co,  and  at  the  same 
time  a  special  campaign  was  made  to  organize  the  unskilled  laborers. 
The  report  of  the  committee  appointed  to  formulate  the  plan  for 
carrying  on  the  campaign  of  organization  is  given  in  full  as  follows:* 

To  the  offUiers  and  delegates  assembled: 

We,  your  committee,  appointed  to  formulate  a  plan  of  organizing  all  un- 
skilled laborers  employed  in  and  around  all  mills  under  our  jurisdiction,  beg 
leave  to  report  the  foUowlng: 

1.  That  each  sublodge  appoint  a  committee  of  five  (5)  on  organization; 
this  committee  be  authorized  to  put  into  effect  the  purposes  and  intent  of  these 
recommendations. 

2.  All  persons  desiring  to  become  members  should  be  taken  into  the  sub- 
lodge«  where  possible. 

3.  Where  possible,  the  committee  on  organization  should  secure  the  services 
of  foreign  speakers  to  propagate  the  principles  of  our  organization. 

4.  That  application  blanks,  now  printed  in  leaflet  form,  be  printed  in  foreign 
languages  in  suitable  quantity  to  supply  all  sublodges  desiring  them. 

1  Constitution  of  Amalgamated  Association,  1889,  Art.  I. 

•Journal  of  the  Proceedings  of  the  National  Lodge  A.  A.  of  L  S.  and  T.  W.  of  North 
America.  1910,  p.  8841. 
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5.  When  the  executiye  board  deems  It  necessary,  literature  of  an  educational 
nature  should  be  published  in  foreign  languages  for  the  u^e  of  sublodges. 

6.  We  recommend  that  the  executive  board  grant  special  dispensation  to  all 
sublodges  to  reduce  the  initiation  fee  to  $2.50  per  member,  where  sublodges 
put  into  effect  the  purposes  and  intent  of  these  recommendations. 

7.  That  all  persons  joining  the  organization  under  the  provisions  of  this  plan 
shall  be  eligible  to  the  sick  and  death  benefit  fund. 

8.  II  is  understood  that  in  section  6  the  plan  of  organization  outlined  above 
applies  only  to  unskilled  laborers.  This  does  not  include  shearmen,  straight- 
eners,  dragouts,  firemen  on  furnaces,  etc. 

9.  We  would  recommend  that  this  plan  of  organization  be  sent  to  the  sub-, 
lodges  as  soon  as  possible,  urging  them  to  take  up  the  work  immediately. 

John  McGovern,  Chairman, 
Austin  Owens,  Secretary. 

J.  WiLBURN, 
F.  DOHEBTY, 

J.  O'Neal, 
O.  A.  James, 
D.  O.  Davis, 
H.  Allington, 

J.  LXYSHON, 
H.   IBVINE, 

Committee. 
Adopted  by  convention  as  a  whole. 

This  plan  consisted  essentially  in  the  provision  of  a  special  com- 
mittee to  carry  on  the  work  of  organization,  the  admission  of  all 
persons  to  the  privileges  of  the  sick  and  death  benefit  fund,  and  the 
special  dispensation  allowing  the  initiation  fee  to  be  reduced  to  $2.50 
per  member.  The  regular  initiation  fee,  as  provided  in  the  consti- 
tution, was  to  be  "  not  less  than  $5."  Monthly  dues  for  the  members 
had  been  graduated  in  proportion  to  the  daily  earnings  since  1905. 
This  was  done  only  against  the  protest  of  a  large  number  of  the 
more  highly  paid  workmen.  Dues  in*  1910,  at  the  time  of  beginning 
the  campaign  for  extending  the  membership,  were  graduated  as 
follows : 

Members  earning  $2.50  per  day  or  less,  00  cents  per  month  dues. 

Members  earning  over  $2.50  per  day  and  less  than  $5,  80  cents  per  month 

dues. 
Members  earning  $5  and  upward  per  day,  $1  per  month  dues. 

In  addition,  special  dues  of  25  cents  per  month  are  collected  for  the 
benefit  fund.^ 

In  accordance  with  this  general  plan  a  campaign  was  undertaken, 
and  a  number  of  organizers  were  put  in  the  field.  They  were,  how- 
ever, able  to  accomplish  little,  and  up  to  the  present  time  very  few 
laborers  or  other  unskilled  employees  have  been  admitted  to  the  union. 
The  old  restrictions  have,  however,  been  removed,  and  the  machinery 
now  exists  by  means  of  which  this  class  of  employees  may  be 
included  in  the  union. 

1  Constitution,  Amalgamated  Aasociation,  Art  XXIX, 
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XETHOD  OF  FIZIVO  WAGE  SCALES. 

The  chief  purpose  of  every  labor  organization  is  concerned  with 
securing  and  maintaining  the  best  obtainable  scale  of  wages.  The 
scale  of  the  Amalgamated  Associaticm  is  unusually  complex,  owing 
to  the  large  number  of  different  products  included  in  the  branches 
in  which  it  exists.  In  order  to  give  both  the  manufacturers  and  the 
union  a  chance  to  formulate  and  pass  upon  the  scale  each  year  a 
very  elaborate  procedure  is  necessary.  The  exact  method  of  pro- 
cedure is  shown  in  detail  in  Article  XXII  of  the  constitution. 
Briefly  stated,  the  procedure  is  as  follows : 

All  notices  of  changes  in  the  scale  must  be  sent  to  the  national 
secretary  before  the  third  Tuesday  in  March.  These  proposals  are 
then  compiled  and  printed  and  a  copy  is  sent  to  each  of  the  subor- 
dinate lodges  in  order  that  they  may  be  discussed  and  the  delegates 
sent  to  the  convention  may  be  properly  instructed.  From  among 
the  delegates  of  the  various  lodges  the  president  of  the  association 
appoints  a  wage  committee,  which  meets  a  few  days  before  the  open- 
mg  of  the  convention,  formulates  a  scale  to  be  presented  for  the 
approval  of  the  convention,  and  also  makes  specific  recommendations 
regarding  each  of  the  proposals  that  have  been  made  for  changes. 
The  convention  is  usually  held  early  in  May  in  order  to  give  suffi- 
cient time  for  complete  discussion  before  the  conference  with  the 
manufacturers,  which  takes  place  some  time  during  June.  The  re-, 
port  of  the  wage  committee  is  presented  to  the  convention  and  each 
item  is  voted  upon  separately,  being  subject  to  amendment  or  com- 
plete revision  at  the  hands  of  the  convention.  The  so-called  western 
scale  of  prices,  the  only  one  which  now  exists,  is  considered  by  a 
conference  between  the  Western  Bar  Iron  Association,  the  Republic 
Iron  &  Steel  Co.,  and  representatives  of  the  Amalgamated  Associa- 
tion. The  conference  committee  of  the  association  is  given  full 
power  to  modify  the  scale  adopted  by  the  convention,  and  as  a  con- 
sequence, unless  there  are  imusual  changes  or  considerable  demands 
are  made  by  one  side  or  the  other,  arrangements  for  the  new  scale 
are  usually  made  without  great  difficulty.  In  1910  the  Amalgamated 
Association  and  the  manufacturers  who  are  organized  in  the  Western 
Bar  Iron  Association  adopted  the  so-called  continuous-operation 
agreement  which  provides,  in  brief,  for  the  continuous  operation  of 
the  plants  under  the  old  scale  in  case  the  two  parties  fail  to  reach  an 
agreement,  and  also  provides  a  specific  plan  of  conciliation  in  case 
no  settlement  can  be  reached  between  the  representatives  of  the  two 
parties.    This  agreement  is  as  follows : 

CONTINUOUS-OPERATION    AGREEMENT. 

L  A  yearly  scale  shaU  be  presented  to  the  Western  Bar  Iron  Association  by 
the  Amalgamated  Association  of  Iron,  Steel,  and  Tin  Workers,  not  later  than 
June  1  of  each  year ;  but  the  Western  Bar  Iron  Association  may,  at  its  discre- 


Digitized  by  VjOOQ IC 


CHAPTEB  IV. — KELATIONS  OP  EMPLOTEBS  AND  WOBKMEN.      153 

tion,  pr^Mire  and  present  a  scale  to  the  Amalgamated  Association  for  consider- 
ation by  Its  wage  committee  and  convention. 

2.  It  Is  agreed  that  a  joint  conference  shall  be  held  between  the  Western 
Bar  Iron  Association  and  representatives  of  the  Amalgamated  Association  as 
soon  as  possible  after  the  Amalgamated  Association  scale  has  been  presented, 
at  which  time  both  scales  shall  be  discussed,  and  an  ^ort  made  to  arrange  a 
scale  suitable  to  both  parties.  Negotiations  to  that  end  shall  continue  if  neces- 
sary to  August  1,  when  they  will  terminate,  except  by  mutual  consent  to  their 
continuance  by  the  respective  conference  committees. 

3.  Pending  negotiations  there  shall  be  no  cessation  of  work  by  the  members 
of  the  Amalgamated  Association,  during  which  time  the  scale  of  the  previous 
year  shall  remain  In  full  force  and  effect 

4.  It  is  further  agreed  that  all  men  working  under  any  of  the  provisions  of 
the  scale  of  wages,  negotiated  under  this  agreem^it,  should  be  members  in  good 
standing  of  the  Amalgamated  Association  of  Iron,  Steel,  and  Tin  Workers.  The 
manufacturers  composing  the  Western  Bar  Iron  Association  agree  to  cooperate 
with  the  Amalgamated  Association  to  bring  about  this  result. 

5.  It  is  further  agreed  that  either  party  to  this  agreement  may  call  for  a  con- 
ference at  any  time  between  January  1  and  March  15  of  any  year  after  1910  to 
make  such  change  as  may  be  mutually  agreed  upon.  At  such  conference  this 
agreement  may  be  abrogated  at  the  will  of  either  party. 

It  will  be  noted  that  this  agreement  differs  from  the  one  previously  In  effect 
with  the  bar  iron  manufacturers,  in  that  the  provision  for  a  board  of  concili- 
ation has  been  eliminated  and  a  provision  inserted  that  makes  it  easy  to  get  all 
men  governed  by  our  scale  and  this  agreement  Into  the  organization  If  dealt 
with  properly  by  the  lodge  having  jurisdiction.^ 

The  Republic  Iron  &  Steel  Co.  does  not  operate  under  this  con- 
tinuous-operation agreement,  believing  the  other  method  to  be  rather 
to  its  interest 

THE  SLIDINO  SCAIiE. 

The  feature  of  greatest  importance  in  the  agreements  between  the 
Amalgamated  Association  and  the  manufacturers  is  the  sliding  scale 
of  wages.  This  method  of  determining  wages  according  to  the  selling 
price  of  the  product  has  such  great  theoretical  advantages  and  has 
generally  worked  so  well  in  the  iron  and  steel  industry  that  some  dis- 
cussion of  it  will  be  of  interest.  The  sliding  scale  was  developed  in 
connection  with  the  puddling  mills,  where  the  wide  fluctuations  in 
the  price  of  wrought  iron  gave  it  a  peculiar  significance.  The  sliding 
scale  as  it  exists  in  the  steel  industry  has  two  principal  features:  (1) 
That  wages  shall  advance  and  decline  uniformly  with  the  rise  and 
fall  of  prices  of  the  finished  product,  and  (2)  that  there  shall  be  a 
minimum  rate  below  which  wages  shall  not  fall,  no  matter  how  low 
the  selling  price  of  the  finished  product  may  be.  The  scale,  as  signed 
in  1911,  provides  that  when  bar  iron  is  sold  at  a  price  of  1  cent  per 
pound  the  wages  paid  for  puddling  for  the  two  following  months 
shall  be  $5  per  gross  ton  of  2,240  pounds.    It  is  provided  that  with 

^Journal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1910,  p.  8860. 
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each  advance  of  five-hundredths  of  1  cent  in  price  of  bar  iron  the 
rate  paid  per  ton  shall  advance  12^  cents.  If  bar  iron  should  rise  in 
price  to  2  cents  a  pound  the  price  paid  for  puddling  would  be  $7.50 
per  ton.  During  1910  the  average  price  of  bar  iron  ranged  between 
1.3  and  1.4  cents  per  pound.  Consequently,  the  price  paid  for 
puddling  varied  between  $5.75  and  $6  per  ton. 

At  no  time  since  1905  has  the  price  paid  for  bar  iron  been  as 
low  as  the  base  price  of  the  scale,  but  it  has  happened  in  other 
lines  of  production  that  the  price  of  the  finished  product  has  been 
considerably  below  the  base  price  of  the  scale.  AVherever  this  con- 
dition has  continued  for  any  long  period  it  has  inevitably  resulted 
in  causing  the  manufacturers  to  feel  a  great  deal  of  opposition 
toward  the  sliding  scale  with  the  fixed  base  price.  This  was  one  of  the 
causes  of  irritation  which  resulted  in  making  the  Carnegie  Co.  an 
enemy  of  the  Amalgamated  Association.  After  the  Homestead 
strike  of  1889  the  scale  for  the  steel  mills  was  based  upon  $25  as  the 
minimum  price.  This  scale  was  signed  for  a  period  of  three  years. 
During  the  first  six  months  of  this  period  steel  billets  sold  con- 
siderably above  the  base  price.  For  the  greater  part  of  the  remain- 
ing two  and  a  half  years,  however,  they  were  priced  well  below 
$25  and  for  a  part  of  the  time  sold  at  $23.  During  a  large  part  of 
the  three-year  period,  therefore,  the  Carnegie  Co.  was  paying  wages 
on  the  basis  of  $25  per  ton  for  steel  billets  when  the  billets  were 
selling  for  much  less.  In  1892,  at  the  termination  of  the  above 
agreement,  it  .was  proposed  that  the  base  should  be  greatly  reduced 
so  that  it  should  be  well  below  the  price  at  which  billets  had  been 
selling.  This  proposal  was  one  of  the  main  points  of  controversy  in 
the  Homestead  strike  of  1892.  In  the  case  of  tin  plates  the  base 
price  per  box  of  100  pounds  for  the  last  few  years  has  been  $3.90,  but 
the  average  wholesale  price,  as  reported  by  the  American  Iron  and 
Steel  Association,  has  not  been  as  lygh  as  $3.90  during  either  1908, 
1909,  or  1910,  and  was  just  $3.90  in  1907.  In  this  particular  branch 
of  the  industry,  therefore,  the  sliding  scale  within  recent  years  has 
lost  its  peculiar  significance. 

ATTITUDE   TOWAKD   HOHXnnOH   WOKKKEN. 

The  Amalgamated  Association,  owing  to  the  peculiar  character 
of  its  membership,  has  never  specifically  insisted  upon  the  principle 
of  the  "  closed  shop  *'  in  its  agreement  with  manufacturers.  At  the 
same  time  two  of  its  policies  have  resulted  virtually  in  securing  the 
full  effect  of  closed-shop  agreements.  The  first  of  these  is  the  con- 
stitutional provision  that  all  mills  under  the  jurisdiction  of  the  Amal- 
gamated Association  shall  be  organized  in  all  departments  for  which 
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scales  are  provided.*  Second,  the  policy  which  was  maintained  even 
after  the  strike  of  1901  is  that  no  member  shall  work  with  n9nunion 
men  in  an  occupation  embraced  by  the  scales  of  the  organization. 
For  example,  in  1902,  the  president  of  the  Amalgamated  Association, 
referring  to  the  clause  in  the  agreement  with  the  American  Sheet  & 
Tin  Plate  Co.,  reserving  to  the  company  the  right  to  discharge  any 
employee  for  preventing  another  from  peaceably  followmg  his  voca- 
tion, wrote  as  follows  in  his  annual  report : 

This  clause  means  that  the  company  can  discharge  any  man  who  interferes 
with  another  because  he  is  a  nonunion  man.  It  does  not  menn  that  our  mem- 
bers are  compelled  to  work  with  him.  I  have  ruled  that  we  hold  the  right 
we  always  had  of  refusing  to  work  with  any  man  who  is  obnoxious  to  us. 
Some  lodges  accepted  my  ruUng  and  refused  to  work  with  certain  men  and  had 
them  discharged,  or  compelled  them  to  keep  in  good  standing  in  the  lodge.* 

The  president  of  the  association,  in  a  special  communication  to  the 
Bureau  with  regard  to  this  policy,  writes  as  follows: 

Wherever  practicable,  steps  are  taken  to  provide  a  scale  of  prices  for  every 
trade  or  calling  within  the  Jurisdiction  of  the  organization.  The  constitution 
provides  that  aU  mills  under  our  jurisdiction  be  organized  in  all  departments 
We  insist,  for  example,  that  where  puddlers  are  employed  and  are  members  of  the 
union  that  the  roU  hands  shall  also  be  members  of  the  union.  We  believe  that 
all  men  employed  in  union  mills  should  interest  themselves,  individually  and 
collectively,  In  protecting  their  trade  and  the  business  of  aU  employers  who 
recognize,  negotiate,  and  who  enter  into  trade  agreements  with  the  association. 
To  this  end  we  use  moral  suasion  vrith  all  men  to  have  them  affiliate  with  the 
organUation.  In  this  we  seek  the  cooperation  of  the  employers  with  whom  we 
have  trade  agreements,  and  while  our  men  have  the  right  to  refuse  to  work 
with  men  who  are  not  members,  the  influence  of  employers  and  representatives 
of  the  organization  are  exeried  in  a  peaceful  way  to  establish  discipline  in  the 
plant 

We  believe  that  better  results  can  be  obtained  in  this  way  than  by  a  per- 
emptory demand  on  the  men  through  the  medium  of  the  organization. 

In  addition  to  the  scale  of  wages  the  joint  agreements  signed  by  the 
manufacturers  and  the  Amalgamated  Association  include  a  large 
number  of  points  relative  to  the  working  conditions  to  be  maintained 
in  the  plants  affected  by  the  agreement.  These  special  provisions  re- 
late to  three  principal  subjects:  (1)  The  prohibition  of  the  more 
highly  skilled  employees  who  are  members  of  the  association  from 
performing  various  tasks  for  which  it  is  held  that  the  company 
should  provide.  For  example,  in  the  tin-plate  mills  there  are  special 
fines  to  be  imposed  upon  any  member  of  the  roll  crew  who  shall 

^Art.  XVII,  sec  5.  No  person  shall  work  at  a  scale  job  or  constitational .  job  in  any 
mill  signing  the  Amalgamated  Association  scale  who  refuses  to  become  a  member  of  the 
Amalgamated  Association  and  pay  all  fines,  daes,  and  assessmenU  leyied  by  same,  and 
any  member  using  his  influence  to  disorganise  his  fellow  workmen  or  knowingly  makes 
It  difficult  to  carry  out  the  objects  of  the  Amalgamated  Association  shall  be  tried  as  per 
Art.  XIV,  sec.  2. 

'Journal  of  Proceedings,  National  Lodge  Amalgamated  Association,  1902,  p.  6320. 
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change  rolls  or  other  castings  or  clean  grease  or  assist  in  any  part 
of  such  work.  The  fine  is  unusually  heavy,  amounting  to  $5  or  more 
for  the  first  oflFense  and  expulsion  from  the  association  in  case  of 
repetition.  Similar  niles  eidst  in  practically  every  branch  of  the 
industry  for  which  the  scale  provides.  (2)  Rules  providing  for  the 
length  of  the  working  day.  (3)  Rules  governing  the  limitation  of 
output.  During  the  early  years  of  the  Amalgamated  Association 
rules  governing  production  existed  in  every  branch  of  the  industry 
and  a  large  part  of  the  time  of  the  national  office  and  the  local  lodges 
was  occupied  in  enforcing  them,  as  they  were  frequently  broken  by 
the  members  of  the  association.  The  greatest  stress  continued  to 
be  laid  upon  this  feature,  however,  for  a  long  period;  but  one  by 
one  the  restrictions  were  eliminated  through  the  opposition  of  the 
manufacturers  and  of  the  men  in  the  mills  which  were  capable  of 
producing  a  larger  product  than  the  union  rules  allowed. 

These  restrictions  were  never  as  stringent  as  they  have  been  in 
foreign  coimtries;  but  in  an  industry  developing  with  the  rapidity 
which  characterized  the  steel  industry  during  this  period  and  with 
a  group  of  employers  whose  principal  object  was  to  increase  the  out- 
put at  any  cost,  such  restrictions  more  than  anything  else  served  as 
a  source  of  constant  irritation,  and  were  the  cause  of  the  most  strenu- 
ous opposition  on  the  part  of  the  manufacturers  and  the  engineers 
concerned  in  developing  the  machinery  and  equipment  of  the  plant 
to  secure  larger  results.  Practically  all  restrictions  have  now  been 
eliminated,  except  with  regard  to  the  number  of  heats  to  be  worked 
in  puddling  mills,  which  have  never  been  of  any  great  significance, 
since  the  amount  of  production  is  practically  limited  by  the  nature 
of  the  process. 
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CHAPTER  V. 

PLANS  FOB  EUHINATING  THE  T-BAT  WEEK  AHB  THE  IS-HOITB 
BAT:  BESVLTS  ANB  COSTS. 

INTRODUCTION. 

The  labor  problem  of  the  greatest  immediate  importance  in  the 
iron  and  steel  industry  is  the  schedule  of  working  hours.  This  has 
been  recognized  in  the  recent  discussions  of  working  conditions  in 
the  industry  both  by  the  manufacturers  themselves  through  the 
activities  of  the  American  Iron  and  Steel  Institute  and  by  the  out- 
side critics  of  the  industry.  In  Volume  I  of  this  series  a  detailed 
statement  and  analysis  of  the  hours  of  labor  existing  in  the  steel  in- 
dustry in  1910  was  made.  The  purpose  of  the  present  chapter  is  to 
discuss  the  changes  which  have  been  made  in  working  hours  since 
that  time  and  to  consider  as  fully  as  possible  the  proposals  which 
have  been  made  for  further  changes. 

WORKING  HOURS  IN  1912.1 

For  the  greater  part  of  the  workmen  in  the  iron  and  steel  industry 
the  condition  as  regards  working  time  may  be  briefly  stated  as  the 
combination  of  a  schedule  of  unusually  long  hours  of  labor  with  an 
alternation  of  day  and  night  work  and  with  frequent  extended 
periods  of  overtime.  Approximately  one-half  of  the  employees  in 
the  iron  and  steel  industry  have  a  regular  working-day  of  12  hours, 
usually  from  6  a.  m.  to  6  p.  m.  when  on  the  day  shift  and  from 
6  p.  m.  to  6  a.  m.  when  on  the  night  shift.  Every  week  or  two 
weeks  practically  all  of  these  12-hour  workmen  change  from  the  day 
shift  to  the  night  shift,  or  vice  versa,  and  must  consequently  accus- 
tom themselves  to  the  changed  conditions  of  eating  and  sleeping. 
Apart  from  the  difficulty  of  making  this  periodic  readjustment  of 
habits,  to  which  all  of  the  workmen  interviewed  testified,  there  is  in 
the  case  of  the  married  employees  the  added  hardship  of  almost 

1  In  order  to  give  a  complete  Idea  of  tbe  existing  system  of  worlclng  hours  in  the  largo 
plants,  a  detailed  exhibit  of  the  hours  of  labor  In  a  representative  steel  plant  of  the 
Pittsburgh  district  is  presented  in  Appendix  O.  This  exhibit  will  be  of  great  value  to 
finyone  desiring  to  make  a  detailed  study  of  the  question  of  working  hours. 
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complete  separation  from  their  wives  and  children.  Furthermore, 
at  the  end  of  the  12-hour  day,  whether  on  the  day  shift  or  the  night 
shift,  the  workmen  are,  as  is  shown  elsewhere,  liable  to  be  called 
upon  to  work  12  hours  more  in  place  of  absent  workmen,  or  to  work 
for  several  hours  until  some  repair  job  is  completed.  Many  cases 
were  encountered  in  the  investigation  where  workmen  were  on  duty 
continuously  for  36  hours,  often  without  an  hour's  sleep  or  rest  and 
sometimes  without  even  hot  food.*  Moreover,  a  large  number  of 
the  employees  work  every  day  in  the  week,  including  Sunday,  and, 
at  the  time  the  shifts  are  changed  from  day  to  night,  these  workmen 
are  on  duty  continuously  for  either  18  or  24  hours.  In  May,  1910, 
30  per  cent  of  the  employees  worked  7  days  a  week,  but  during  the 
past  year  (1911-12)  a  number  of  companife  have  made  such  arrange- 
ments that  none  of  their  employees  is  permitted  to  work  more  than 
6  days  per  week.  Between  40  and  50  per  cent  of  the  employees 
formerly  working  7  days  per  week  have  been  affected  by  these 
arrangements  for  6-day  work,  but  this  still  (August,  1912)  leaves 
more  than  15  per  cent  of  the  employees  in  the  industry  generally 
and  more  than  50  per  cent  of  the  blast-furnace  workmen  on  a  regular 
schedule  of  7  days  a  week  with  a  long  turn  of  18  or  24  hours  at 
the  change  of  shift 

Such  a  schedule  of  working  hours  is  now  recognized  by  the  leading 
steel  manufacturers  and  the  public,  as  well  as  by  the  workmen,  to  be 
undesirable  socially  and  productive  of  industrial  inefficiency.  The 
7-day  week  has  been  particularly  condemned  and  certain  steps  for 
its  elimination  have  already  been  taken.  The  12-hour  day  has  like- 
wise come  to  be  regarded  as  undesirable  and  certain  definite  recom- 
mendations for  its  abolition  have  been  made.  The  nature  of  these 
changes  and  recommendations,  their  probable  effectiveness  in  secur- 
ing the  desired  results,  and  the  cost  of  putting  them  into  effect  will 
be  considered  in  this  chapter.  As  the  question  of  overtime  has  here- 
tofore received  little  public  attention  a  separate  chapter  is  devoted  to 
a  consideration  of  the  causes  and  extent  of  overtime  in  the  industry. 

During  the  past  year  (1911-12)  the  hours  of  labor  in  the  steel 
industry  as  described  above  have  been  considered  by  two  important 
and  independent  bodies:  (1)  The  stockholders'  committee  of  the 
United  States  Steel  Corporation;  (2)  the  Special  Commission  on 
Hours  of  Labor  in  Continuous  Industries  appointed  in  accordance 
with  resolutions  adopted  by  the  Sixth  Delegates'  Meeting  of  the 

^The  overtime  work  is  not  limited  to  the  prodactng  departments,  but  extends  to  tlie 
officials  and  to  the  clerical  force.  An  extreme  instance  of  this  kind  may  be  cited.  At 
the  time  of  one  of  the  important  consolidations  the  chief  clerk  of  a  large  steel  plant 
remained  at  his  desk  for  38  hours  without  sleep,  eating  irregularly  what  was  brought 
him.  As  a  consequence  of  the  overstrain  he  has  been  unable  to  work  by  artificial  light 
■Ince  that  time. 
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International  Association  for  Labor  Legislation  at  Lugano  in  1910. 
Both  of  these  bodies  have  made  reports  with  definite  recommenda- 
tions for  the  shortening  of  the  hours  of  labor  in  the  steel  industry. 

EEPOET  OF  COlOaTTES  OF  8T00KH0LDEES  OF  THE  imZTED  8TATB8  8TESL 

COEPOEATIOH. 

The  committee  of  stockholders  of  the  United  States  Steel  Corpo- 
ration, consisting  of  five  prominent  stockholders,  submitted  a  report 
in  April,  1912,  containing  the  following  statements  and  recommen- 
dations: 

Whether  viewed  from  a  physical^  social,  or  moral  point  of  view, 
we  believe  the  7-day  week  is  detrimental  to  those  engaged  in  it 
While  not  wishing  to  imply  that  the  method  adopted  by  any  individ- 
ual official  or  any  combination  of  two  or  more  methods  would  be  the 
best  to  meet  requirements  in  all  mills,  we  are  strongly  of  the  opinion 
that  no  matter  what  alleged  difficulties  in  operation  may  seem  to 
hinder  the  abandonment  of  the  7-day  week,  they  must  be  met. 
******* 

Closely  allied  with  the  question  of  the  7-day  week  is  that  of  the 
excessive  hours  of  labor  involved  in  continuous  processes,  caused  by 
the  changing  of  the  working  shifts  from  day  turn  to  night  turn  an9 
vice  versa.  An  examination  of  the  time  sheets  of  many  of  the  mills 
shows  that  this  practice  has  been  entirely  abolished  in  manj  of  the 
departments  ana  not  in  others.  We  recognize  that  at  rare  intervals 
there  may  come  emergencies  and  unusual  conditions  that  would  make 
absolute  enforcement  of  any  exact  schedule  of  work  hours  impracti- 
cable, a  fact  equally  true  in  any  field  of  industrv  and  commerce.  Our 
investigation,  however,  leads  us  to  believe  that  it  is  feasible  and 
practicable  to  eliminate  the  long  turn  f ormerlv  followed  in  the  chang- 
ing of  shifts  in  continuous-process  work  and  that  it  should  be  done. 
Further,  that  conscientious  effort  should  be  made  by  all  to  reduce  to 
a  positive  minimum  any  undue  length  in  work  hours  that  emergencies 
and  unforeseen  conditions  may  sometimes  demand. 

The  actual  physical  labor  involved  in  many  of  the  positions  is 
to-day  much  less  than  in  former  years,  this  being  especially  true  of 
the  open-hearth  and  blast  furnaces,  where  the  intermittent  character 
of  the  work  is  such  tiiat  there  is  less  call  for  actual  expenditure  of 
physical  energy  than  in  many  of  the  8  and  10  hour  positions. 

Notwithstanding  this  fact,  we  are  of  the  opinion  that  a  12-hour 
day  of  labor  followed  continuously  by  any  group  of  men  for  any 
considerable  number  of  years  means  a  decreasing  of  the  efficiency 
and  lessening  of  the  vigor  and  virility  of  such  men. 

The  question  should  be  considered  from  a  social  as  well  as  a  physi- 
cal point  of  view.  When  it  is  remembered  that  the  12  hours  a  day 
to  the  man  in  the  mills  means  approximately  13  hours  away  from  his 
home  and  family — ^not  for  one  day,  but  for  all  working  days — it 
leaves  but  scant  time  for  self-improvement,  for  companionship  with 
his  family,  for  recreation  and  leisure.  It  is  important  that  any 
7447'— 8.  Doc  no,  e2-l.  vol  3 ^11 
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industry  be  considered  in  its  relation  to  the  home  life  of  those  en- 
gaged in  it,  as  to  whether  it  tends  to  weaken  or  strengthen  the  nor- 
mainess  and  stability  of  family  life.  By  a  reasonable  conserving  of 
the  strength  of  the  working  population  of  to-day  majr  we  be  best 
assured  of  a  healthy,  intelligent,  productive  citizenship  in  the  future. 

That  steps  should  be  taken  now  that  shall  have  for  their  purpose 
and  end  a  reasonable  and  just  arrangement  to  all  concernea  of  the 
prcJ^lems  involved  in  this  question— that  of  reducing  the  long  hours 
of  labor — we  would  respectfully  recommend  to  the  intelligent  and 
thoughtful  consideration  of  the  proper  officers  of  the  corporation. 

&E80LUnOH8    OF   THE   FIHAKOE   OOMXITTEE    OF   THE   ITHITED   STATES 

STEEL   COBPOBATIOH. 

Upon  the  basis  of  these  recommendations  of  the  stockholders'  com- 
mittee the  finance  committee  of  the  Steel  Corporation  in  May,  1912, 
passed  the  following  resolutions,  calling  attention  to  the  fact  that  a.s 
long  ago  as  April,  1907,  they  had  recommended  the  elimination  of 
7-day  labor :  * 

Resolved^  That  in  accordance  with  the  spirit  of  the  resolution 
adopted  by  this  committee  on  April  23,  1907,  7-day  labor  should  be 
eliminated  in  all  mines,  mills,  shops,  railways,  docks  and  works  of 
the  Steel  Corporation,  except  under  special  circumstances  and  then 
only  upon  the  consent  of  this  committee. 

/tesolvedy  That  the  so-called  long  turn,  formerly  followed  in  the 
change  of  shifts  in  continuous-process  work,  should  be  eliminated  or 
reduced  in  all  cases  where  it  now  continues  among  employees  of  the 
subsidiary  companies,  except  under  special  circumstances  and  then 
only  upon  the  consent  of  this  committee. 

nesolved^  That  conscientious  effort  should  be  made  by  all  to  reduce 
to  a  minimum  any  unusual  length  in  work  hours  that  emergencies 
and  unforeseen  conditions  may  sometimes  demand. 

Resolved^  Thsit  copies  of  these  resolutions  be  sent  to  the  presidents  of 
all  the  subsidiary  companies  with  the  recommendation  that  all  oper- 
ating officials  be  governed  accordingly. 

Resolved^  That  the  chairman,  Mr.  Koberts,  and  the  president  of  the 
corporation  be  appointed  a  committee  to  consider  what,  if  any, 
arrangement  with  a  view  to  reducing  the  12-hour  day,  in  so  far  as 
it  now  exists  among  the  employees  of  the  subsidiary  companies,  is 
reasonable,  just  and  practicable. 

BESOLXTTIONS   OF   THE   SPECIAL   COXiaSSIOH   ON   HOXTES    OF   LABOE   IN 
CONTINTrOXrS   INDXrSTBIES. 

The  Special  Commission  on  Hours  of  Labor  in  Continuous  Indus- 
tries consisted  of  representatives  of  Great  Britain,  Germany,  France, 
the  United  States,  and  nine  other  countries,  the  representatives  in 

^  See  p.  165  for  this  recommendation. 
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most  cases  being  officially  appointed  by  their  req)ective  Gk>vemment8. 
At  the  invitation  of  the  British  secticm  of  the  International  Associa- 
tion for  Labor  Legislation,  the  commission  met  in  London,  June  11 
and  12,  1912.  The  purpose  of  this  meeting  was  to  initiate  an  inter- 
national agreement  with  regard  to  the  hours  of  labor  in  continuous 
industries,  such  as  the  iron  and  steel  industry,  so  that  the  establish- 
ments which  reduced  the  hours  of  labor  would  not  be  subject  to  detri- 
mental international  competition  with  establishments  which  main- 
tained a  long  schedule  of  working  hours.  The  commissicm  passed 
the  following  resolutions,  which  were  presented  to  the  Seventh  Dele- 
gates' Meeting  of  the  International  Association  for  Labor  Legislation, 
at  Zurich,  in  September,  1912  : 

(a)  In  view  of  the  facts  which  have  been  placed  before  the  com- 
mission, we  are  of  opinion  that  the  eight-hour  shift  in  continuous 
industries  (industries  working  night  and  day)  is  the  best  shift  system 
for  such  work,  and  should  be  strongly  recommended,  both  from  the 
point  of  view  of  the  physical  and  moral  welfare  of  the  workers  and 
in  the  social  and  economic  interests  of  society  generally. 

(6)  The  special  reports  presented  by  the  dinerent  national  sections 
have  shown  that  in  the  iron  and  steel  industries  the  eight-hour  day  is 
very  necessary,  and  is  practicable. 

(o)  The  commission  asks  the  International  Association  to  address 
to  the  Governments  as  soon  as  possible  the  request  to  arrange  a  con- 
ference of  the  interested  States,  with  a  view  to  arriving  at  an  inter- 
national agreement  as  to  the  introduction  of  the  eight-hour  day  in 
these  induSries.* 

Both  the  international  commission  and  the  stockholders'  committee 
of  the  Steel  Corporation  condemned  the  12-hour  day  as  well  as  the 
7-day  week.  The  international  commission  definitely  recommended 
the  substitution  of  the  8-hour  day  for  the  12-hour  day,  while  the 
stockholders'  committee  merely  recommended  "  a  reasonable  and  just 
arrangement  *  *  *  of  reducing  the  long  hours  of  labor."  As  a 
matter  of  fact  the  recommendations  are  identical  in  effect,  since  in  the 
productive  occupations  of  the  industry  there  is  ijo  alternative  for  the 
12-hour  day  except  three  shifts  of  8  hours  each.  This  is  due  to  the 
fact  that  the  blast  furnaces,  steel  works,  and  rolling  mills  are  operated 
continuously  throughout  the  full  24  hours  of  the  day.    Two  or  more 

1  Id  conDectlon  with  these  reeohitions  thit*  Seventh  Delegates*  Meeting  of  the  Inter- 
national Association  adopted  the  following: 

I.  In  view  of  the  resolutions  of  the  Lugano  meeting  and  of  the  facts  presented  to 
the  special  commission  In  London,  the  delegates*  meeting  Is  of  opinion  that  the  eight- 
boor  shift  in  continuous  Industries  (Industries  working  night  and  day)  Is  the  best 
shift  system  for  such  work  and  should  be  strongly  recommended,  both  from  the  point 
of  view  of  the  physical  and  moral  welfare  of  the  workers  and  in  the  social  and  economic 
interest  of  society  generally. 

II.  The  delegates*  meeting  is  of  opinion  that  the  reports  presented  by  the  different 
national  sections  have  shown  that  In  the  Iron  and  steel  industries  (blast  furnaces,  iron 
and  steel  works,  rolling  mills)  the  eight-hour  day  is  very  necessary  and  Is  practicable 
for  the  shift  workers.  The  meeting  instructs  the  bureau  to  request  the  Swiss  Federal 
Council  to  address  to  the  Governments  as  soon  as  possible  the  request  to  arrange  a 
conference  of  the  Interested  States,  with  a  view  to  arriving  at  an  taitemational  agree- 
ment as  to  the  introduction  of  the  eight-hour  day  for  those  workers. 
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shifts  of  workmen  are  therefore  required,  and  an  equable  division 
of  the  working  time  between  the  shifts  demands  that  each  shift  shall 
work  either  8  hours  or  12  hours.^  A  brief  statement  of  the  reasons 
for  the  continuous  operation  of  the  various  departments  is  given  in 
the  following  section. 

REASONS  FOR  CONTUnJOUS  OPERATION. 

Continuous  operation,  which  is  now  such  a  striking  feature  of  the 
iron  and  steel  industry,  is  in  part  due  to  technical  necessity  and  in 
part  to  economic  motives  of  greater  or  less  weight  Briefly  stated, 
the  situation  is  as  follows : 

1.  In  the  blast-furnace  department  there  are  strong  technical 
reasons  for  continuous  operation  not  only  night  and  day  but  also  7 
days  a  week.  Any  long  interrupticm  of  operations,  unless  very 
elaborate  preparations  for  ^ banking^  are  made,  is  not  only  detri- 
mental to  the  product  but  may  result  in  serious  injury  to  the  furnace. 
A  few  blast  furnace  managers  believe  that  the  periodical  banking  of 
furnaces  is  possible  and  even  practicable,  but  the  weight  of  opinion 
is  against  them  and  the  few  experiments  made  have  not  been  en- 
couraging. Even  if  technically  possible,  the  process  of  banking  as 
often  as  once  a  week  requires  the  unproductive  burning  of  such 
tremendous  quantities  of  coke  that  it  is  unlikely  that  such  a  method 
is  commercially  profitable. 

2.  In  the  steel  works  and  rolling  mills  continuous  day  and  night 
operation  is  demanded  on  technical  grounds  which,  however,  do  not 
so  forcibly  apply  to  7-day  operation.  This  is  so  for  the  following 
reasons:  After  a  stoppage  of  operation  the  equipment  and  metal 
becomes  cold,  and,  in  beginning  again,  several  hours'  preliminary 
work  is  required  before  normal  efficiency  is  attained.  As  a  result  it 
is  impracticable  to  shut  down  each  night.  The  Sunday  stoppage, 
however,  does  not  result  in  such  a  loss,  because  extensive  overhauling 
and  repairs  must  be  made  at  frequent  intervals,  and  such  repairs  can 
be  made  so  much  more  efficiently  during  a  period  of  stoppage  that  the 
evtra  work  of  resuming  operation  and  the  heat  that  is  lost  in  bring- 
ing the  furnace,  rolb,  and  metal  to  a  woriring  temperature  are  more 
than  compensated  for. 

3.  In  the  other  departments — ^yard,.  transportation,  etc. — ^there  are 
no  technical  reasons  of  any  sort  for  continuous  operation. 

^Siick  a  dlTiston  of  time  ai  10  honra  for  the  day  ihift  and  14  bours  for  the  night 
shift  la,  of  coarse,  possible,  bnt  in  any  case  the  working  bours  of  the  different  shifts 
most  arerage  either  12  or  8  hours. 
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4.  In  most  kinds  of  factory  work  there  is  a  certain  economy  in 
operating  as  continuously  as  possible,  because  of  the  return  thereby 
secured  from  the  machinery  and  other  fixed  capitaL  The  saving  is 
most  evident  in  '^  rush  "  seasons,  when  by  increasing  the  hours  of 
operation  an  increased  output  can  be  secured  with  the  same  plant 
equipment.  This  econcmic  motive  for  continuous  operation  is  par- 
ticularly strong  in  the  iron  and  steel  industry,  because  of  the  indus- 
try's large  capitalization  in  proportion  to  the  value  of  its  product. 

As  a  result  of  these  considerations  many  iron  and  steel  manufac- 
turers and  managers,  in  their  desire  for  immediate  low  operating  costs, 
gradually  came  to  operate  their  plants  or  departments  day  and  night 
during  as  great  a  part  of  the  week  as  the  condition  of  the  physical 
equipment  would  allow.  According  to  the  testimony  of  officials  and 
workmen  conditions  were  at  their  worst  during  the  "  boom  "  of  1906 
and  1907,  when  it  was  a  commcm  thing  for  every  department  of  a 
large  steel  plant — blast  furnaces,  steel  works,  and  rolling  mills,  as 
well  as  the  repair  departments  and  shops — ^to  operate  on  Sunday  as 
briskly  as  on  any  other  day  of  the  week. 

The  harmful  effects  of  such  a  system  of  operation  became  so  evi- 
dent that  on  April  23,  1907,  the  finance  committee  of  the  Steel  Cor- 

poraticm  passed  the  following  resolution : 

« 

On  motion,  it  was  voted  to  recommend  to  all  subsidiary  companies 
that  Sunday  labor  be  reduced  to  the  minimum ;  that  all  work  (ex- 
cepting such  repair  work  as  can  not  be  done  while  operating)  be 
suspended  on  Sunday  at  all  steel  works,  rolling  mills,  shops,  quarries, 
ana  docks;  that  there  shall  be  no  construction  work,  loading  or  un- 
loading of  materials. 

It  is  understood  that  it  is  not  at  present  practicable  to  apply  the 
recommendation  to  all  departments,  notably  the  blast  furnaces,  but 
it  is  desirable  that  the  spirit  of  the  reconmiendation  be  observed  to 
the  fullest  extent  within  reason. 

This  resolution  was  somewhat  indefinite  in  its  instructions,  but  for 
a  time  at  least  resulted  in  the  suspension  of  productive  work  in  most 
of  the  steel  works  and  rolling  mills  of  the  Steel  Corporation  from 
Saturday  afternoon  till  Sunday  afternoon.  So  far  as  could  be  ascer- 
tained noife  of  the  other  companies,  with  the  exception  of  one  small 
blast-furnace  plant,  took  any  action  with  regard  to  the  matter. 

During  the  autumn  of  1907  occurred  a  great  depression  in  the  iron 
and  steel  industry.  During  this  period,  because  of  the  slack  demand, 
none  of  the  steel  works  and  rolling  mills  was  operated  for  7  dayis 
a  week.  The  blast  furnaces  alone  operated  continuously  through  the 
week^  and  as  there  was  a  superabundance  of  labor,  any  man  who 
wanted  to  lay  off  one  day  a  week  could  easily  secure  permission. 
With  all  the  departments  running  at  low  pressure  little  repair  woi^ 
was  necessary  which  could  not  be  done  without  Sunday  work* 


Digitized  by  VjOOQ IC 


166  LABOB   CONDITIONS  IN  IRON   AND  STBBL  INDUSTBY. 

During  the  latter  half  of  1909  the  demand  for  steel  products  de- 
veloped rapidly,  and  by  November  of  that  year  practically  every 
plant  in  the  country  was  being  operated  to  its  full  capacity  in  an 
attempt  to  fill  the  rush  of  orders.  Seven-day  operation  of  steel  works 
and  rolling  mills  was  common,  and  practically  every  plant  started 
operations  for  the  week  on  Sunday  afternoon.  This  applied  to  the 
plants  of  the  Steel  Corporation  as  well  as  to  other  companies,  for  in 
the  rush  of  business  the  resolution  of  the  finance  committee  regarding 
Sunday  work  was  forgotten. 

PLANS  FOR  THE  ELIMINATION  OF  7-DAY  WORK. 

Public  attention  was  directed  to  the  prevalence  of  seven-day  work 
in  the  iron  and  steel  industry  by  the  strike  at  the  Bethlehem  Steel 
Works  in  February,  1910.  In  its  investigation  of  this  strike  the 
Bureau  of  Labor  found  that  practically  the  entire  Bethleh^n  plant 
(shops,  rolling  mills,  and  steel  plant,  as  well  as  blast  furnaces)  was 
operating  on  a  seven-day  basis,  Sundays  being  like  other  days.*  This 
had  started  during  the  rush  of  work  in  the  fall  of  1909  and  had 
gro¥ni  worse  with  the  continuance  of  the  great  demand  for  the  plant's 
products.  This  was  by  no  means  an  exceptional  situation,  for  the 
present  investigation,  in  which  were  examined  the  pay  rolls  of  May, 
1910,  after  the  rush  of  business  had  somewhat  subsided,  found  a 
number  of  plants  in  which  steel  works  and  rolling  mills  as  well  as 
most  of  the  shops  were  operating  on  a  seven-day  basis.  Further- 
more, as  is  sliown  in  Chapter  VI,  in  many  of  these  plants  excessive 
overtime  was  almost  as  common  as  in  the  Bethlehem  Steel  Works. 

On  March  21,  1910,  the  following  telegram  was  sent  by  the  chair- 
man to  the  presidents  of  all  the  subsidiary  companies  of  the  Steel 
Corporation : 

New  York,  Jfarch  21, 1910. 

Mr,  Corey,  Mr.  Dickwn,  and  I  have  lately  given  much  serious 
thought  to  the  subject  matter  of  resolution  passed  by  the  finance 
committee  April  2;i,  1907^  conoerninc  Sundav  or  seventh-day  labor. 
Mr.  Corey  has  written  you  on  the  subject  witlun  a  day  or  two.  The 
object  of  this  telegram  Is  to  say  that  all  of  us  expect  and  insist  that 
hereafter  the  spirit  of  the  resi^lution  will  be  obserx-ed  and  carried  into 
effect  There  should  and  must  be  no  unnecessary  deviation  without 
first  taking  up  the  qtiesstion  with  our  finance  committee  and  asldng 
hsv  a  change  of  the  views  of  the  otwumittee,  which  prd>ably  will  not, 
under  any  circumstances,  be  ^vured.  I  ejupha&ize  Uie  factthat  there 
should  be  at  least  :}4  continuous  hours"  interval  during  each  week  in 
the  production  of  ingx>ts. 

E.  H.  Gakt. 
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This  telegram  ordered  that  the  production  of  ingots  should  cease 
during  a  period  of  at  least  24  hours  per  week,  and  emphasized  the 
instruction  contained  in  the  resolution  of  April  23,  1907,  that  no 
construction  or  shipping  should  be  performed  on  Sunday.  It  did 
not,  however,  affect  the  operation  of  blast  furnaces. 

A  committee  of  the  American  Iron  and  Steel  Institute  was  ap- 
pointed during  May  to  consider  what  plans  might  be  devised  by 
which  it  would  be  possible  to  insure  that  each  blast-furnace  employee 
should  have  at  least  one  day  of  rest  each  week,  and  also  to  make  such 
arrangements  that  the  long  turn  of  24  hours  at  the  time  of  changing 
shifts  would  not  be  necessary.  After  a  long  investigation  the  f oDow- 
ing  plan  was  devised  by  the  committee : 

PLAN  RECOMMENDED  BY  THE  AMERICAN  IRON  AND  STEEL  INSTITUTE  CHANGING 
THE  SEVEN-DAY  WEEK  TO  ONE  OF  SIX  DAYS  AND  ABOLISHING  THE  LONG  TURN 
•     OP  TWENTY-FOUR  HOURS  OR  EIGHTEEN  HOURS  IN  CHANGING  FROM  DAY  TURN 
TO  NIGHT  TURN. 
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Numbers  1  to  12  represent  a  crew  of  present  employees. 

Letters  "A"  and  " B ''  represent  additional  men  who  serve  to  relieve  each  of  the  12  employees  on  one 
day  each  week. 

Kach  employee,  including  the  relief  men,  works  each  week  6  turns  of  12  consecutive  hours. 

In  changmg  shifts  every  two  weeks  from  day  to  night  turn  and  vice  versa,  the  crew  as  a  whole  does  not 
change  but  each  pair  of  men  (e.  g.  Nos.  1  and  2)  change  shifts  in  the  day  following  their  day  off.  Each 
man,  therefore,  works  alternately  12  turns  day  and  12  turns  night,  with  a  rest  of  24  hours  between  the  changes 
of  shift. 

Eaeh  man's  rest  day  remains  the  same  throughout  the  year  (e.  g.,  Nos.  1  and  2  always  rest  on  M<mday). 
Relief  men  "A"  and  "B"  alwavs  have  Sunday  off  hi  order  to  relieve  the  regular  crews  on  duty  Sundays. 

All  men  are  treated  exactly  alike  as  to  time  oil,  hours  worked,  change  fh)m  day  to  night  turn,  etc.,  ex- 
cept that  the  weekly  day  off  is  different  for  each  man  in  every  group  of  seven. 

The  adoption  of  this  plan  or  some  similar  plan  in  the  operation  of 
blast  furnaces  was  recommended  by  the  American  Iron  and  Steel 
Institute,  and  efforts  were  made  to  induce  a  large  number  of  com- 
panies to  put  the  plans  into  effect.  The  results  of  these  efforts  are 
shown  in  the  following  table,  which  is  based  upon  information  secured 
from  the  companies  by  the  Bureau  of  Labor  in  February  and  March, 
1912.    All  blast-furnace  plants  in  which  any  plan  for  the  elimination 
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of  7-day  work  was  in  effect  on  or  before  February,  1912,  are  classified 
as  having  "  improved  conditions." 

PER  CENT  OF  EMPLOYEES  WHO  ARE  IN  BLAST-FURNACE  PLANTS  AFFECTED  BY 
PLANS  FOR  ELIMINATION  OF  BEVEN-DAY  WORK,  FEBRUARY,  1912. 


Number  of 
emplojees. 


Percent. 


Con- 
ditioos 

im- 
proTwt 


COQ- 

ditbnia 
ohaoged. 


United  States  Steel  Corporation. 
Large  independent  oompanies . . . 
^mail  companies 


0,801 
6,951 
16,225 


16.8 


78.7 
83.2 


AU  companies. 


32,977 


42.5 


57.6 


>  In  all  but  one  of  the  plants  the  plans  have  eliminated  7-day  work  for  all  but  a  verv  few  employees.  In 
the  excepted  plant  the  plan  for  the  elimination  of  7-day  work  has  not  been  completely  introduced;  28  per 
cent  of  tne  blast-famaoe  employees  in  this  plant  work  7  days  pa*  week  as  compared  with  55  per  cent  belore 
the  introduction  of  the  plan. 

By  the  adoption  of  the  plan  of  the  institute  or  some  similar  plan 
conditions  were  improved  in  plants  employing  42.5  per  cent  of  all 
blast  furnace  employees. 

The  plan  was  generally  adopted  by  the  Steel  Corporation,  every 
blast  furnace  plant  owned  by  the  corporation  having  greatly  re- 
duced the  proportion  of  men  working  on  a  7-day  schedule  prior  to 
March,  1912.  In  one  of  the  plants,  on  account  of  local  conditions, 
it  was  found  possible  to  reduce  the  amount  of  Sunday  labor  by  only 
one-half,  so  that  28  per  cent  of  the  blast  furnace  employees  still  work 
on  a  7-day  schedule,  but  in  the  other  blast  furnaces  tiie  plans  were 
so  completely  introduced  as  practically  to  abolish  7-day  work. 

Conditions  as  regards  7-day  work  were  improved  to  a  slightly 
greater  extent  in  the  blast  furnace  plants  of  the  large  independent 
companies  than  in  those  of  the  small  companies.  In  both  groups  of 
companies,  however,  the  proportion  of  men  aflfected  by  the  improved 
conditions  is  small. 

The  character  of  the  plans  put  into  effect  in  the  different  groups 
of  companies  and  the  number  of  plants  and  employees  affected 
thereby  are  shown  in  the  following  table.  In  one  of  the  plants  condi- 
tions have  been  improved  by  the  introduction  of  the  8-hour  system 
of  operation  with  three  shifts  of  workmen.  This  system  does  not  do 
away  with  7-day  work,  but  it  so  completely  eliminates  the  evils  inci- 
dent to  7-day  labor  for  12  hours  a  day  that  it  is  properly  inchided  in 
the  table. 
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NUliBEB  OF  BLAST-FURNACE  PLANTS  AND  EMPLOYEES  AFFECTED  BY  INTRODUC. 
TION  OP  PLANS  FOR  THE  ELIMINATION  OF  SEVEN-DAY  WORK,  FEBRUARY,  WU, 
BY  GROUPS  OF  COMPANIES. 


United  States 

Steel 
Corporation. 

Large 
independent 
companies. 

Small 
oompanies. 

TotaL 

Num- 
ber of 
plants. 

Num- 
berof 
em- 
ployees. 

Num- 
ber of 
plants. 

Num. 
berof 
em- 
ployees. 

Num. 
berof 
plants. 

Num- 
ber of 
em- 
ployees. 

Num. 
berof 
plants. 

NnnH 
berof 
em- 
ployees. 

Conditions  improved: 

of  seven-day  work—- 

a.  Without  any  long  turn.. 

b.  With  a  long  turn  of  18 
hours 

4 
8 

i7,a»i 

1,173 
1,387 

1 

183 

•  4 

1 

« 1,848 
231 

26 
6 

3 

1 

6 

8,832 
1.404 

787 

'    c.  With  a  long  turn  of  24 
hours 

II.  Eight-hour  day 

1 
1 

767 
623 

m.  Each  workman  required  to 
rest  one  day  each  week  and  ar- 
rangements made  to  fill  his 
place 

6 

1,154 

1,677 

Total 

27 

9,801 

3 

1,483 

10 

2,733 

40 

14,017 

Conditions  unchanged: 

T.  Nnthlng  H^a , 

12 
1 

1 

4,882 
102 
484 

•78 
19 
10 

•9,968 
2,046 
1,478 

86 
20 
11 

14,860 
2,148 
1,962 

IL  Outofblast 

ni.  Inouirles  unanswered  * 

Total 

14 

6,468 

102 

13,492 

116 

18,960 

1  Indudlng  one  plant  with  478  blast-furnace  employees,  in  whldi  the  plan  had  not  been  completely  Intro, 
dnoed;  28  per  cent  of  the  blast-furnace  employees  in  this  plant  work  7  days  per  week  as  against  66  per  cent 
before  the  introductian  of  the  ]^an. 

1  eadi  month  with 


.--,_, ^_ f  adverse  vote  of 

em^oyees. 

« The  oompanies  which  did  not  reply  to  the  inquiries  are  dasslAed  under  "Conditions  undianged  "  be- 
cause in  the  case  of  all  but  one  of  these  oompanies  it  is  known  positively  that  nothing  has  been  done  to 
improve  oonditians. 

The  plans  most  generally  adopted  were  similar  to  the  plan  proposed 
by  the  American  Iron  and  Steel  Institute,  which  provided  for  the 
abolition  of  the  "  long  turn  "  at  the  change  of  shifts.  There  were, 
however,  eight  large  plants  in  which  the  plans  adopted  did  not  do 
away  with  the  long  turn.  To  these  eight  plants  should  be  added  the 
six  plants  in  which  no  systematic  plan  was  adopted,  each  man  being 
required  to  take  one  day  off  each  week,  and  in  which  the  long  turn 
continued  to  be  worked  when  the  shifts  changed.  In  Appendix  H  a 
number  of  the  plans  adopted  by  various  plants  are  shown,  so  that 
it  is  not  necessary  to  discuss  them  here.  It  may  be  noted,  however, 
that  one  company  with  767  blast-furnace  employees  has  adopted  the 
eight-hour  day  for  its  blast  furnaces.  This  plan  is  fully  discussed 
later  in  this  chapter. 

It  is  necessary,  in  order  that  the  later  discussion  may  be  clearly 
understood,  to  point  out  that  none  of  the  plans  involved  any  added 
cost  to  the  steel  companies.  Much  inconvenience  and  a  great  deal  of 
careful  planning  was  involved  in  introducing  these  plans,  but  the 
actual  operation  of  the  plans  did  not  cost  the  steel  compajiies  any- 
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thing.  Extra  men  were  required  to  relieve  the  regular  crews,  but 
in  every  case  they  were  paid  the  wages  of  the  men  they  replaced. 
That  is,  if  relief  man  "A"  takes  the  place  of  "  B  "  on  the  regular  crew 
on  Sunday,  he  simply  receives  the  wages  that  "  B  "  would  have  earned 
if  he  had  worked.  It  is  of  course  a  matter  of  indiflference  to  the  com- 
pany whether  the  wages  for  the  Sunday's  work  is  paid  to  "A"  or  to 
"  B,"  since  the  total  amount  paid  out  is  the  same. 

Practically  every  blast-furnace  plant  introducing  one  of  the  plans 
I'equiring  the  workmen  to  rest  one  day  in  seven  reports  the  workmen 
as  dissatisfied  with  its  results  and  generally  opposed  to  it.  Every 
plant  in  which  the  plan  adopted  allowed  the  continuance  of  the  long 
turn  reports  dissatisfaction  among  the  employees.  The  abolition  of 
the  long  turn  of  18  or  24  hours  at  shift  changes  appears  from  the 
reports  to  be  the  only  feature  which  the  workmen  like. 

The  dissatisfaction  with  the  various  plans  for  eliminating  7-day 
work  has  two  principal  causes.  First,  and  most  important,  is  the 
loss  of  earnings  for  one  day  per  week.  This  loss  in  the  case  of  a 
steady  worker  amounts  to  a  reduction  of  one-seventh  (14  per  cent)  of 
his  income.  To  the  blast-furnace  workers  this  reduction  of  earnings 
was  a  peculiar  cause  of  dissatisfaction.  Many  of  the  companies  report 
that  numbers  of  blast-furnace  employees  have  quit  rather  than  have 
their  earnings  reduced. 

The  second  cause  of  dissatisfaction  with  the  plans  for  eliminating 
7-day  work,  as  expressed  by  the  workmen,  is  that  except  for  the  abo- 
lition of  the  long  turn,  the  arrangement  does  not  give  them  any  par- 
ticular advantages.  In  most  of  the  plans  adopted  only  a  very  few 
of  the  employees  have  Sunday  as  their  rest  day.  Under  some  of  the 
plans  each  man  has  the  same  week  day  off  the  year  round,  while  un- 
der others  he  gets  a  different  day  each  week.  Neither  of  these  ar- 
rangements is  liked  by  the  employees.  On  any  day  except  Sunday, 
they  say,  there  is  nothing  to  do.  Their  friends  are  in  the  mills,  their 
children  are  in  school,  and  their  wives  are  busy  with  regular  house- 
hold duties.  There  is  nothing  to  interest  them  at  home,  they  can  not 
go  to  church,  so  that  there  is  no  alternative  except  to  sleep  all  day  or 
go  to  the  saloons. 

The  plans  introduced  for  the  elimination  of  7-day  work  have  many 
objections  from  the  standpoint  of  the  steel  manufacturers,  the  strong- 
est opponents  being  the  foremen  and  operating  officials  who  are  re- 
sponsible for  their  enforcement.  This  opposition  arises  principally 
from  the  fact  that  the  system  of  relieving  men  is  so  highly  complex 
that  the  absence  of  a  single  man  is  sufficient  to  destroy  the  regularity 
of  operations  which  is  necessary  for  the  successful  production  of 
steel.  Furthermore,  the  majority  of  the  operating  officials  object  to 
the  constant  change  of  personnel  in  the  makeup  of  the  different 
crews  which  most  of  the  plans  necessitate.    It  will  be  seen  that  in  the 
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plan  of  the  Iron  and  Steel  Institute,  page  167,  the  foreman  would  not 
have  exactly  the  same  crew  on  any  two  successive  days,  while  fre- 
quently the  "  relief  man  "  might  be  a  workman  entirely  unknown  to 
the  foreman  and  unfamiliar  with  the  work.  On  the  other  hand, 
many  of  the  higher  officials  consider  this  constant  shifting  of  person- 
nel advantageous,  since  it  accustoms  each  of  the  workmen  to  a  num- 
ber of  positions  and  tends  to  prevent  the  growth  of  favoritism  on  the 
part  of  the  foremen. 

PLANS  FOR  THE  BLIMINATION  OF  12-HOnR  WORK. 

The  partial  introduction  of  the  plans  for  the  elimination  of  7-day 
work,  as  described  above,  constitutes  a  great  advance  over  the  condi- 
tions which  previously  existed.  The  undesirability  of  the  workman 
spending  half  his  life  in  the  mills,  with  no  holidays  except  such  ir- 
regular "  days  off  "  as  he  may  choose  to  take,  is  definitely  recognized. 
Most  significantly,  a  definite  and  systematic  attempt  is  being  made 
to  remove  from  the  industry  two  of  its  worst  features,  namely,  the 
working  week  of  seven  12-hour  days  and  the  "  long  turn." 

The  plans  can  not,  however,  be  said  to  have  efficiently  solved  the 
problems  which  they  attacked,  since  neither  the  workmen  nor  the 
manufacturers  agree  that  their  beneficial  features  have  compensated 
for  their  many  disadvantages.  To  the  workmen  the  elimination  of 
the  long  turn  does  not  compensate  for  the  loss  of  earnings,  and  most 
of  the  workmen  state  that  the  plans  tested  have  not  increased  the 
amount  of  leisure  which  can  be  profitably  used.  For  the  manu- 
facturers the  plans  have  not  produced  either  a  more  efficient  or  a 
more  contented  labor  force.  Instead,  many  of  the  manufacturers 
report  that  the  workmen  are  dissatisfied  and  constantly  leaving  the 
plant,  so  that  the  labor  force  as  a  whole  is  less  efficient  than  before 
the  introduction  of  the  plans. 

It  should  be  noted,  moreover,  that  these  plans  have  been  tested 
under  the  most  favorable  conditions.  The  year  1911,  in  which  steel 
production  was  far  below  normal,  presented  a  very  favorable  oppor- 
tunity for  experiment.  A  large  supply  of  efficient  labor  was  avail- 
able to  act  as  "  relief  men."  In  fact,  in  many  of  the  plants  the  mills 
and  furnaces  were  so  far  below  normal  in  their  production  that  it 
was  necessary  to  divide  what  work  there  was  among  the  men  ordi- 
narily employed  in  the  idle  mills  and  furnaces  so  as  to  hold  as  many 
of  the  efficient  workmen  as  possible.  The  existence  of  such  generally 
depressed  conditions  in  the  industry  disposed  the  workmen  to  accept 
their  reduced  earnings  without  active  protest.  One  of  the  steel 
manufacturers  stated  that  it  would  have  been  impossible  to  introduce 
the  plans  for  eliminating  7-day  work  during  an  active  and  pros- 
perous year,  but  that  having  succeeded  in  introducing  them  he  hoped 
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that  it  would  be  possible  to  maintain  them  during  a  period  of  ac- 
tivity. In  a  letter  to  the  Bureau,  one  of  the  manufacturers  whose 
blast  furnaces  are  still  on  a  7-day  basis  stated  that  he  was  already 
getting  scrnie  of  the  employees  of  a  neighboring  company  who  had 
left  because  of  dissatisfaction  with  the  plan  for  eliminating  7-day 
work,  and  that  he  expected  to  have  a  great  many  more  applicants 
from  this  source  as  soon  as  business  quickened  and  men  were  more 
ready  to  leave  their  jobs. 

In  view  of  the  lack  of  success  attending  the  introduction  of  the 
plans  described,  it  seems  desirable  to  consider  other  methods  which 
have  been  proposed  and  tested  for  accomplishing  the  same  purpose. 
The  plans  described  above  are  based  on  the  assumption  that  the 
chief  evil  of  the  schedule  of  working  hours  lies  in  the  fact  that  it 
requires  a  man  to  work  7  days  a  week.  Such  an  assumption  arises 
chiefly  from  the  large  amount  of  public  attention  that  the  existence 
of  7-day  work  has  attracted.  This  assumption  does  not  represent 
the  entire  facts.  All  of  the  workmen  interviewed  stated  that  the 
hardship  of  the  existing  schedule  did  not  consist  in  working  every 
day  in  the  week,  but  in  being  on  duty  for  such  a  large  part  of  their 
waking  hours  and  in  being  called  upon  to  work  continuously  through 
the  24  hours,  both  at  the  change  of  shift  and  when  employees  of  the 
other  shift  who  should  relieve  them  were  absent.  So  far  as  religious 
duties  were  concerned,  they  stated,  a  man  would  be  in  much  better 
condition  and  much  more  apt  to  perform  them  either  before  or  after 
a  reasonably  short  day's  work  in  the  mills  on  Sunday  than  after  a 
week's  work  from  6  in  the  morning  until  6  in  the  evening  or  after 
a  week  of  night  work  from  6  to  6  o'clock.^  These  statements  of  the 
workmen  agree  in  their  general  aspect  with  the  findings  of  the  stock- 
holders' committee  of  the  Steel  Corporation,  which  condemned  the 
12-hour  day  as  strongly  as  the  7-day  week  on  the  ground  that  "it 
leaves  [the  workman]  but  scant  time  for  self  improvement,  for  com- 
panionship with  his  family,  for  recreation,  and  leisure." 

The  international  commission  on  continuous  industries  which  re- 
cently met  in  London  (see  p.  163)  resolved  at  the  conclusion  of  its 
sessions  "  that  the  8-hour  shift  in  continuous  industries  (industries 
working  night  and  day)  is  the  best  shift  system  for  such  work,  and 
should  be  strongly  recommended  both  from  the  point  of  view  of  the 
physical  and  moral  welfare  of  the  workers  and  in  the  social  and 
economic  interests  of  society  generally."  In  the  majority  of  English 
blast  furnaces  this  system  of  three  8-hour  shifts  to  carry  the  work 
through  the  24  hours  of  the  day  has  been  in  operaticm  for  a  number 
of  years.  Several  blast-furnace  owners  appeared  before  the  inter- 
national commission  and  stated  that  they  had  found  that  the  8-hour 

1  It, should  be  borne  in  mind  tliat  tbe  plans  most  commonly  used  do  not  give  a  man  a 
Sondaj  off  more  than  once  in  7  weeka. 
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shift  system  had  contributed  to  the  efficiency  of  the  labor  force  of  the 
blast  furnaces  and  that  they  would  not  abandon  it  under  any  con- 
ditions. Bepresentatives  of  the  workmen  also  appeared  before  the 
commission  and  told  of  its  many  advantages  to  the  workmen  of  the 
blast  furnaces. 

Furthermore,  the  8-hour  system  has  been  introduced  and  is  now 
being  tested  in  the  blast  furnace  of  one  of  the  large  steel  companies 
of  the  United  States.  The  method  of  introducing  this  system  and 
its  results  are  described  in  the  following  quotation  from  the  Iron 
Age  of  April  26, 1912: 

The  announcement  made  by  the  Cambria  Steel  Co.,  of  Johnstown,  Pa.,  that 
beginning  on  May  1  it  would  gradually  put  its  blast-furnace  labor  on  an  8-hour 
basis  is  of  great  interest  to  the  entire  iron  trades;  but  from  the  comments 
made  in  the  daily  press  and  elsewhere  it  is  evident  the  matter  is  much  mis- 
understood and  needs  explanation.  For  this  reason  O.  S.  Price,  president  of 
the  company,  has  issued  the  following  statement  regarding  the  new  arrange- 
ment: 

PBESmENT  FBICE*8  STATEMENT. 

The  trial  of  the  8-hour  day  at  its  blast-furnace  department  by  the  Cambria 
Steel  Co.  has  gained  such  prominence  in  the  papers  as  to  require  an  explana- 
tion to  correct  some  misunderstanding. 

The  Cambria  Steel  Co.  has  been  known  for  years  as  an  8-hour  plant,  owing 
to  the  fkct  that  it  has  had  a  large  percentage  of  its  mill  operations  on  an  8-hour 
basis — in  fact,  at  every  point  at  which  that  system  could  be  economically  and 
efficiently  applied.  For  years  the  matter  has  been  periodically  taken  up  of 
applying  it  to  the  blast-furnace  department,  but  conditions  here,  as  elsewhere, 
were  adverse,  owing  to  the  increased  number  of  men  and  the  expense  involved 
unless  there  was  a  material  reduction  in  wages. 

When  the  6-day  basis  was  introduced  at  a  number  of  blast  furnaces  last 
year,  by  reducing  the  working  hours  from  84  to  72  hours  per  week,  in  com- 
pelling each  man  to  "lay  off"  one  day  of  12  hours  per  week,  the  Cambria 
people  saw  an  opportunity  to  try  the  8-hour  plan,  so  largely  used  in  other  de- 
partments of  the  works,  and  worked  up  a  schedule  on  that  basis.  The  men 
preferred  seven  8-hour  days  with  fewer  men  per  turn,  which  would  be  a  prac- 
tical offset  to  the  72-hour  basis.  This  was  submitted  on  November  last,  and, 
after  careful  consideration  during  the  winter,  will  be  given  a  gradual  tentative 
trial,  both  for  conservative  reasons  and,  of  necessity,  because  additional  men 
will  be  needed,  which  may  require  a  long  time  to  obtain.  The  choosing  of  this 
time  to  make  a  limited  start  was  because  of  the  approach  of  the  summer  or 
heated  tdrm. 

Nothing  revolutionary  will  be  undertaken.  It  has  no  connection  whatever 
with  any  agitation  that  has  been  current  for  several  years,  but  is  simply  a 
works  detail  of  the  management  of  the  Cambria  Steel  Co.  in  further  develop- 
ment along  lines  well  established  for  many  years. 

THE  6-DAT   li^HOUB   WEEK   NOT   APPROVED. 

Supplementing  the  above,  it  may  be  said  that  the  movement  started  last  year 
by  a  number  of  the  leading  steel  companies  and  pig-Iron  producers  in  changing 
the  hours  of  labor  at  blast  furnaces  and  steel  works  from  7  days  per  week  of 
12  hours  per  day  to  six  12-hour  days  per  week,  which  meant  an  average  reduc- 
tion of  wages  of  about  14  per  cent  to  the  men,  did  not  appeal  to  the  Cambria 
management;  it  did  not  believe  this  was  the  best  solution  of  the  problem  and 
therefore  did  not  adopt  it  In  fact,  the  Cambria  Co.  has  always  been  a  warm 
advocate  of  the  8-hour  day  for  Its  men,  and  as  tar  back  as  1884  operated  some 
of  its  finishhig  mills  on  an  8-liour  turn  and  is  doing  so  to-day.  Last  year 
during  the  slnn^p  the  12-hoar  torn  was  restored  on  <nie  of  its  mills,  and  this 
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was  done  on  the  request  of  the  men,  who  wanted  larger  earnings  than  they 
could  get  on  the  8-hour  turn,  the  mills  not  being  operated  to  full  capacity. 
Instead  of  adopting  the  6-day  12-hour  turn,  the  company  set  about  to  find  out 
whether  it  would  not  be  feasible  to  put  its  blast-furnace  labor  on  an  8-hour 
basis  of  7  days  per  week  and  at  a  reduction  in  wages  that  would  be  no  greater 
to  the  m«i  than  would  have  been  the  case  had  it  adopted  the  6-day  week  with 
the  12-hour  day.  After  months  of  careful  study,  frequent  consultations  with 
all  classes  of  labor  at  its  blast  furnaces,  and  a  practical  test  of  the  plan  made 
recently,  the  management  believes  it  has  worked  out  this  difficult  problem  and 
In  a  short  time  expects  to  have  all  its  8  blast  furnaces  on  an  8-hour  basis  of 
7  days  per  week.    The  new  plan  was  worked  out  much  in  this  way : 

DETAILS  OF  THE  NEW    8-HOUB  PLAN. 

Taking  the  case  of  a  blast-furnace  workman  who  at  present  is  paid  20  cents 
per  hour  for  his  labor  and  who  works  84  hours  per  week,  his  earnings  are 
$16.80  per  week.  Had  the  company  adopted  the  6-day  12-hour  schedule  this 
man's  pay  would  have  been  reduced  from  $16.80  to  $14.40,  or  a  little  over  14 
per  cent.  In  making  up  its  new  plan  the  company  figured  entirely  on  the 
$16.80  basis  per  week,  and  after  taking  up  individually  the  case  of  each  man 
employed  at  its  furnaces,  no  matter  what  the  class  of  his  labor  was,  it  was 
found  that  by  increasing  its  force  of  men  by  only  one-seventh  in  number  it 
could  turn  out  as  much  pig  iron  and  of  as  good  quality  as  would  have  been  the 
case  had  it  adopted  the  6-day  12-hour  plan  and  at  no  greater  cost  This  addi- 
tional number  of  men  would  have  been  required  to  establish  the  6-day  12-hour 
arrangement  now  in  vogue  at  other  works.  In  other  words,  the  men  as  a  whole 
accept  the  reduction  of  $2.40  per  week  each  under  the  new  arrangement — this 
figure  being  used  as  a  basis  unit  only — and  at  the  same  time  each  can  earn 
Just  as  much  money  as  he  would  have  earned  under  the  6-day  12-hour  plan. 
This  unit  of  $2.40  per  week,  It  has  been  carefully  figured  out,  will  pay  the 
wages  of  one-seventh  more  employees  at  the  blast  furnaces  of  the  Cambria  Steel 
Co.  Thus  the  company  has  not  increased  Its  cost  of  making  pig  iron,  the 
earnings  of  the  men  will  be  as  large  as  they  would  have  been  had  the  company 
adopted  last  year  the  6-day  12-hour  plan,  and  the  men  are  on  the  basis  of  an 
8-hour  day  and  a  7-day  week. 

Quite  a  number  of  the  employees  have  already  expressed  personally  to  the 
management  their  gratification  that  the  change  is  to  be  made  to  the  8-hour 
turn  for  7  days  rather  than  to  the  12-hour  turn  for  6  days,  and  promise  even 
greater  efficiency  In  every  way  than  they  were  able  to  give  when  working  the 
long  stretch  of  12  hours  per  day  7  days  a  week.  The  company  will  require  no 
more  men  when  the  8-hour  day  is  in  effect  at  all  of  its  eight  furnaces,  as  stated 
above,  than  it  would  have  required  had  it  adopted  the  72-hour  week  basis  to 
displace  the  present  scheme  of  84  hours  per  week.  It  is  planned  to  start  the 
new  arrangement  at  one  or  two  furnaces  first  and  increase  the  number  as  ftist 
as  the  additional  men  can  be  obtained.  Owing  to  the  great  scarcity  of  labor  at 
all  iron  and  steel  plants  at  present,  it  may  be  some  little  time  before  the  new 
schedule  is  effective  at  all  the  furnaces,  but  it  is  planned  now  to  start  the  new 
working  hours  with  the  men  employed  in  the  engine  rooms  in  the  blast  furnaces 
and  gradually  extend  it  to  all  other  blast-furnace  lat>or. 

The  principal  advantages  of  the  8-hour  shift  system  in  the  con- 
tinuous processes  of  the  industry  are  as  follows : 

1.  It  gives  the  workman  time  for  complete  physical  recuperation, 
companionship  with  his  family,  self -improvement,  and  leisure  even 
when  employed  7  days  a  week. 
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2.  From  the  experience  of  English  blast-furnace  owners  who  have 
adopted  the  8-hour  shift  system,  and  from  the  experience  in  other 
industries,  it  will  tend  to  produce  a  much  more  efficient  force  of 
workmen. 

3.  It  affords  a  much  more  flexible  working  system  than  exists 
with  the  present  schedule  of  working  hours,  particularly  when  the 
schedule  of  working  time  is  affected  by  any  of  the  highly  complex 
systems  of  relief  men  for  the  elimination  of  7-day  work. 

4.  The  8-hour  shift  system  can  be  introduced  gradually  and  does 
not  require  a  complete  revolution  of  operation  as  did  the  plans  for 
the  elimination  of  7-day  work.  In  fact,  in  so  far  as  the  8-hour  shift 
system  has  as  yet  been  introduced  in  the  rolling  mills  it  has  come 
about  by  gradually  placing  the  most  strenuous  occupations  on  an 
8-hour  shift  system.  In  many  mills  at  the  present  time  men  are 
working  12-hour  and  8-hour  turns  side  by  side  without  any  inter- 
ference with  the  efficient  operation  of  the  mills. 

5.  It  effectually  prevents  the  existence  of  "  long  turns  "  of  24  or  18 
hours,  except  under  the  unusual  conditions  in  which  long  continued 
work  by  certain  special  men  is  necessary  for  the  preservation  of 
property  or  to  permit  interrupted  operations  to  be  resumed. 

6.  It  gives  a  workman  much  more  time  for  the  performance  of  his 
religious  duties  than  the  majority  of  the  plans  for  the  elimination 
of  7-day  work. 

COST  OF  THE  8-HOUR  DAY. 

The  preceding  discussion  has  developed  the  fact  that  the  most  prac- 
ticable remedy  for  the  12-hour  day  in  continuous  processes  is  the  flat 
8-hour  day,  three  shifts  of  workers  being  employed  instead  of  two. 

The  principal  objection  of  the  employers  to  such  a  change  is  that 
considerable  increases  in  the  hourly  rates  of  wage^  would  have  to  be 
made,  resulting  in  a  higher  cost  of  production.  Some  increase  in  the 
rates  ,of  wages  will  undoubtedly  be  necessary.  The  workman  will 
not,  and  in  fact  can  not,  accept  an  8-hour  day  at  the  same  hourly  rate 
now  paid  for  12  hours,  for  this  would  mean  a  reduction  of  one-third 
in  his  daily  earnings.  The  average  earnings  of  the  employees  in  the 
productive  occupations  of  the  iron  and  steel  industry  are  22.3  cents 
per  hour,  or  $2.68  for  12  hours'  work.  For  8  hours'  work  per  day 
at  that  rate  only  $1.78  would  be  received,  or  12  cents  per  day  less  than 
the  common  laborers  now  average  for  a  12-hour  day. 

In  the  remaining  pages  of  this  chapter  an  attempt  is  made  to  esti- 
mate the  cost  of  the  increased  wages  incident  to  the  introduction  of 
an  8-hour  day,  and  the  influence  of  the  additional  labor  cost  on  total 
cost  and  on  selling  prices. 

It  is  possible,  of  course,  that  with  the  hours  of  labor  reduced  the 
workman's  efficiency  would  increase  sufficiently  to  compensate  for  a 


Digitized  by  VjOOQ IC 


176  LABOB  CONDITIONS  IN  IRON  AND  STEEL  INDUSTRY.. 

very  considerable  increase  in  his  hourly  rate.  Such,  indeed,  was  the 
result  in  the  case  of  the  company  mentioned  on  page  187,  and,  as 
will  be  brought  out  mofre  fully  at  the  end  of  this  chapter,  some 
increase  in  efficiency  is  to  be  expected  in  all  such  cases,  even  although 
the  increased  efficiency  may  not  compensate  in  full  for  the  increased 
rates  of  wages.  As,  however,  it  is  impossible  to  foretell  with  any 
accuracy  the  influence  of  shorter  hours  on  efficiency,  the  following 
estimates  as  to  the  cost  of  introducing  the  8-hour  day  are  made  on  the 
assumption  that  efficiency  would  not  be  affected  by  the  change. 

Two  sets  of  estimates  are  presented.  They  seek  to  determine, 
respectively: 

(1)  The  maximum  cost;  arrived  at  on  the  assumption  that  hourly 
rates  are  so  increased  that  the  daily  earnings  of  the  workman  would 
be  the  same  as  before. 

(2)  The  probable  cost;  arrived  at  on  the  assumption  that  a  com- 
promise hourly  rate  is  agreed  on. 

In  each  of  these  cases  the  cost  of  the  change  for  the  blast-furnace 
department  is  separately  computed  from  that  for  the  industry  as  a 
whole.  This  is  done  for  the  following  reasons:  In  the  first  place, 
because  of  the  necessity  for  continuous  operation  of  the  blast  furnaces 
it  is  desirable  that  the  benefits  of  the  8-hour  system  should  first  be 
extended  to  that  department.  Second,  the  labor  cost  in  the  blast 
furnaces  forms  a  mudi  smaller  percentage  of  the  total  cost  of  pro- 
duction than  in  any  of  the  other  departments.  The  increase  in  the 
hourly  rate  of  wages  necessary  to  secure  an  adequate  labor  force  on 
the  three-shift  system  would  therefore  affect  the  cost  of  production 
in  the  blast  furnaces  much  less  than  in  the  other  departments,  and 
consequently  the  system  can  be  much  more  economically  tested  in  the 
blast  furnaces  than  elsewhere. 

This  study  is  primarily  concerned  with  the  cost  incident  to  sub- 
stituting three  8-hour  shifts  for  two  12-hour  shifts  in  continuous 
processes.  If,  however,  such  a  change  should  be  made  in  favor  of  the 
men  employed  in  continuous  processes,  it  seems  only  reasonable  that 
some  reduction  should  be  made  in  the  case  of  workmen  in  noncon- 
tinuous  processes  who  work  unduly  long  hours.  Therefore  the  esti- 
mates here  presented  allow  for  the  cost  of  reducing  the  hours  of  labor 
of  all  such  workmen  to  not  more  than  60  a  week  (this  being  recog- 
nized in  most  industries  as  the  normal  maximum)  with  such  increases 
in  the  tonnage  rates  and  hourly  rates  that  the  weekly  earnings  would 
remain  as  before.^ 

>  The  sheet  and  tin  mills,  in  which  the  8-hoar  system  was  introdaced  manj  years  ago 
by  the  manofacturers.  In  order  to  secure  increased  efliciency  and  continaons  operation  of 
their  mills,  are  omitted.  Paddling  mills  are  also  omitted  as  they  are  largely  operated 
on  a  system  which  giTes  a  working  week  closely  approximating  that  which  would  exist 
onder  an  8-hoiir  systam. 
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XAznnrx  cost  oy  ghanqi  to  the  s-hoitk  day. 

As  explained  above,  this  estimate  of  the  maximum  cost  of  intro- 
dacing  the  8-hour  system  is  based  on  the  assumption  that  in  making 
the  change  wages  are  so  readjusted  that  the  workmen  would  receive 
the  same  amount  for  working  8  hours  that  they  now  receive  for 
12  hours.  The  estimate  also  provides  for  the  cost  of  readjusting  the 
working  hours  of  all  employees  who  now  work  more  than  60  hours 
per  week  to  a  schedule  of  60  hours  or  less  without  reducing  their 
weekly  earnings. 

BLAST  FURNACES. 

If  all  the  workmen  employed  in  connection  with  blast  furnaces 
worked  12  hours  per  day,  it  would  be  necessary  to  increase  the  aver- 
age rate  of  wages  per  hour  50  per  cent  in  order  that  the  workmen 
should  receive  the  same  amount  per  day  for  8  hours'  work  that  they 
now  receive  for  12  hours'  work.  There  are,  however,  a  number  of 
men  in  noncontinuous  processes,  particularly  among  the  yard  laborers, 
who  work  only  10  hours  per  day.  In  the  estimate  of  maximum  cost 
it  is  not  proposed  that  the  daily  hours  of  men  working  10  hours  or 
less  for  7  days  a  week  should  be  shortened  to  8  hours,  but  only  that 
they  should  be  put  on  a  6-day  schedule.  The  proportion  of  these 
10-hour  workmen  varies  in  different  blast-furnace  plants,  therefore, 
in  order  to  estimate  with  some  degree  of  accuracy  the  per  cent  of  in- 
crease that  would  follow  the  changes  in  hours  proposed,  a  careful 
calculation  was  made  of  the  necessary  increase  in  6  large  blast-furnace 
plants  employing  3,062  men,  or  about  cme-eleventh  of  the  entire  num- 
ber normally  employed  in  the  blast  furnaces.  These  plants  all  pay 
very  much  better  wages  than  the  average  and  are  efficiently  operated. 
The  results  of  the  calculations  are  given  in  the  following  table : 

estimated  increase  op  labor  cost  necessary  in  changing  from  a 
12-hour  day  to  an  8-hour  day.  without  reducing  weekly  earnings, 
in  blast  furnaces  of  6  large  plants. 


Plants. 

Number  of 
employees. 

Average 

hourly 

earnings 

on  present 

basis. 

Average 
hourly 

earnings 

on 
8-hour 
basis. 

'   cent 
of  increase 
in  average 
earnings 
per  hour. 

Plant  A - 

1.006 
302 
437 
400 
350 
478 

10.210 
.201 
.188 
.198 
.202 
.210 

10.283 
.202 
.279 
.261 
.282 
.816 

84.8 

Plant  B 

46.2 

PInntO ,  

48.5 

P1«DtP 

82.2 

Plant  K 

30.1 

Plant? ,....r      r. 

6ao 

Total 

3,062 

.203 

.280 

40.6 

For  the  6  bliast-fumace  plants  the  average  increase  in  earnings 
per  hour  necessary  to  give  every  man  the  signe  pay  for  8  hours' 
7447*~S.  Doc.  110,  62-1,  vol  3 12 
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work  that  he  now  receives  for  12  hours  and  to  make  the  other  read- 
justments in  hours  specified  above  is  found  to  be  40.6  per  cent.  The 
average  hourly  earnings  of  all  employees  in  American  blast  furnaces 
in  1910  were  17.2  cents.  Applying  the  increase  of  40.6  per  cent  to 
this  figure,  it  is  found  that  if  the  assumed  changes  in  working  hours 
were  made  the  average  hourly  earnings  of  blast-furnace  employees 
would  be  24.2  cents. 

Since  no  increase  in  productive  efficiency  is  here  assumed  to  follow 
the  change  to  the  8-hour  system  the  total  labor  cost  per  ton  of 
product  would  be  increased  in  the  same  proportion.  The  average 
labor  cost  of  producing  Bessemer  pig  iron  from  1902  to  1906  in  the 
blast  furnaces  of  the  United  States  is  shown  by  the  recent  report  *  of 
the  Commissioner  of  Corporations  to  have  been  77  cents  per  ton,* 
or  6.4  per  cent  of  the  total  cost  of  production  ($12.10)  during  the 
same  period.  An  increase  of  40.6  per  cent  would  make  the  labor  cost 
$1.08,  but  since  labor  cost  is  so  small  a  part  of  the  total  cost  of  pro- 
duction it  would  increase  the  total  cost  only  31  cents  per  ton  or  2.6 
per  cent 

The  average  selling  price  of  pig  iron  during  the  same  period 
(1902  to  1906)  was  $18  or  48.8  per  cent  above  the  cost  of  production. 
If  the  same  diflferential  were  maintained  after  introduction  of  the 
8-hour  day  on  the  basis  assumed  the  selling  price  would  be  increased 
47  cents  (2.6  per  cent). 

For  convenience  of  reference  these  effects  of  the  introduction  of  the 
8-hour  day  in  blast  furnaces  are  summarized  in  the  following  tabular 
.statement: 

INCREASES  IN  RATES  OF  WAGES  PER  HOUR,  COST  OF  PRODUCTION,  AND  SELLING 
PRICE  WmCH  WOULD  BE  REQUIRED  TO  INTRODUCE  THE  8-HOUR  SYSTEM  IN  THE 
BLAST  FURNACES,  ON  THE  BASIS  THAT  EACH  WORKMAN  IN  CONTINUOUS  PROC- 
ESSES  EARNED  THE  SAME  AMOUNT  FOR  8  HOURS'  WORK  THAT  HE  NOW  RECEIVES 
FOR  12  HOURS  AND  THAT  PRODUCTIVE  EFFICIENCY  WAS  UNCHANGED. 


Average  hourly  earnings 

Labor  cost  of  production  per  ton  > . 
Total  cost  of  production  per  ton  ■ . . 
Average  selling  price  per  ton  < 


Amount 
under 
12-hour 

system. 


10.172 

.770 

12.100 

18.000 


Amount 
under 
8-hour 

system. 


10.242 

1.080 

12.410 

18.470 


Required  increase. 


Amount.      Per  cent. 


10.07 
.31 
.31 
.47 


40.6 
4a6 
2.6 
2.6 


» Report  of  the  Commissioner  of  Corporations  on  the  Steel  Industry :  Part  II,  Cost  of 
Production  (Preliminary  Report,  January  22,  1912),  p.  21.  The  data  for  1902-1906  are 
the  only  complete  and  accurate  data  available.  Tbe^report  of  the  Commissioner  of  Cor- 
porations indicates  that  in  1910  labor  cost  was  less  than  in  1902-1906  in  spite  of  an 
Increase  in  wages. 

s  See  p.  281. 

*  Based  on  preliminary  report  of  Commissioner  of  Corporations  mentioned  in  note  (^). 
Figures  shown  are  for  1902-1906.  See  this  volume,  Chapter  XI,  for  methods  of  calcula- 
tion. 

*  Weighted  average  from  quotations  1902-1900  of  American  Iron  and  Steel  Assodatioii. 
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BLAST  FUBNAGE8,  STEEL  WOBKS,  AND  BOLLING   MILLS. 

The  basis  of  the  estimates  of  the  cost  of  introducing  the  8-hour 
system,  it  will  be  remembered,  is  that  the  8-hour  day  will  apply  only 
to  positions  requiring  continuous  operation  throughout  the  24  hours. 
In  the  case  of  the  men  working  only  during  the  daytime  provision 
is  made  for  reducing  their  working  hours  to  a  schedule  of  not  more 
than  60  hours  per  week  at  the  same  weekly  earnings  that  they  now 
receive.  C!onsidering  the  industry  as  a  whole,  these  "day  men"  c<m- 
stitute  a  large  part  of  the  working  force.  Of  the  entire  labor  force 
of  the  industry  37  per  cent  customarily  work  60  hours  or  less  per 
week.  In  making  the  estimates  it  is  assumed  that  the  working  hours 
of  this  37  per  cent  will  remain  as  they  are  at  present  and  that  there 
will  consequently  be  no  change  in  their  hourly  rates  of  wages.  Fur- 
thermore, 20  per  cent  of  the  employees  customarily  work  more  than 
60  and  less  than  72  hours  per  week.  In  order  to  shorten  their  weekly 
schedule  to  60  hours  or  less  per  week,  only  a  slight  change  in  the 
hourly  rates  of  wages  would  be  necessary  to  maintain  their  weekly 
earnings  at  the  amount  which  they  now  receive.  The  total  number 
of  employees  in  whose  case  an  increase  of  50  per  cent  in  the  hourly 
rate  of  wages  would  be  necessary  to  maintain  their  weekly  earnings 
at  the  present  level  form  somewhat  less  than  42  per  cent  of  the  total 
labor  force  of  the  industry. 

In  order  to  discover  just  what  percentage  of  increase  in  the  hourly 
rates  of  wages  would  be  required  to  introduce  the  8-hour  day  into  a 
typical  steel  plant,  on  the  basis  assumed,  a  careful  calculation  of  the 
average  cost  was  made  for  six  large  plants  employing  in  all  28,452 
workmen,  or  about  one-ninth  of  those  employed  in  the  blast  furnaces, 
steel  works,  and  rolling  mills  of  the  United  States.^  The  results  of 
these  calculations  are  shown  briefly  in  the  following  table: 

ESTIMATED  INCREASE  OF  LABOR  COST  NECESSARY  IN  CHANGING  FROM  A  1> 
HOUR  DAY  TO  AN  8-HOUR  DAY,  WITHOUT  REDUCING  WEEKLY  EARNINGS,  IN 
BLAST  FURNACES,  STEEL  WORKS,  AND  ROLLING  MILLS  OF  6  LARGE  PLANTS. 


Plante. 

Number  of 
employees. 

Average 

hourly 

earnings 

on  present 

Average 

houriy 

earnings 

on  8-hour 

basis. 

Percent 
of  Increase 
in  average 

earnings 
per  hoar. 

Plant  A 

7,818 
4,092 
3;049 
3,893 
4,150 
fi,461 

10.239 
.232 
.219 
.233 
.268 
.218 

10.329 
.321 
.297 
.302 
.333 
.289 

37.0 

Plant  B 

38.7 

Plant  C 

36.6 

PlantD 

29.7 

Plant  E 

3L8 

Plant  F    

32.6 

Total 

28,462 

.233 

.314 

34.7 

'  E2ach  of  these  plants  included  blast  furnaces,  steel  works  (Bessemer  or  open-hearth), 
and  rolling  mills.  In  no  department  of  any  of  the  six  plants  waa  the  S-honr  day  in  effect, 
except  for  a  very  few  empioyeea  in  unusually  hard  posltlona,  e.  g.,  pit  cranemen. 
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In  these  six  plants  an  average  increase  of  34.7  per  cent  in  the 
hourly  rate  of  wages  would  be  necessary  to  maintain  the  existing 
level  of  weekly  earnings  after  the  introduction  of  the  8-hour  day 
in  all  continuous  operations  and  the  reduction  of  the  weekly  schedule 
of  all  workmen  in  noncontinuous  processes  to  60  hours  per  week  or 
less.  The  average  hourly  earnings  of  all  employees  in  the  industry 
is  approximately  22  cents  under  the  existing  schedule  of  working 
hours.  Applying  the  average  percentage  increase  determined  above 
to  the  industry  as  a  whole,  if  the  assumed  changes  in  working  hours 
were  made  and  the  existing  level  of  weekly  earnings  maintained,  the 
average  hourly  earnings  of  all  employees  would  be  approximately 
30  cents  per  hour. 

Hie  cost  of  all  labor  performed  in  producing  the  principal  finished 
products,  from  the  smelting  of  the  ores  to  the  completion  of  the  fin- 
ishfaig  processes,  and  the  proportion  of  this  labcH*  cost  to  the  total 
cost  of  production  are  shown  in  the  following  table: 

PRODUCTION,  TOTAL  WORKS  LABOR  COST,  AND  TOTAL  COST  OP  PRODUCTION  OF 
THE  PRINCIPAL  FINISHED  PRODUCTS. 


Kinds  of  product 


Prodno- 

tJoniii 

1910  (cross 

tons). 


Total  woiks 

labor  oost 

per  ton. 

aTsrage 

1900-1908.1 


Total  oost 
of  produo- 

tkm 
per  too, 
aTeruB 
190»-1M0. 


Per  cent 

which 

labor  ooat 

b  of  total 

ooat  of 
production. 


Merchant  ban 

win  rods 

8truotaralshi4;>es. 
Bessemer  rails — 
Sheared  plates 


8,786,791 
2,341,830 
3,900,890 
3,830,031 
3,807,738 


85.44 

3.80 
8.88 
3.84 
4.88 


«M.80 
35.35 
34.83 
18.80 
30.99 


30.5 
15.3 
15.4 
15.1 
18.1 


Average  weighted  by  production. 


4.33 


34.79 


17.1 


I  For  the  method  of  computing  total  labor  eosts  so  as  to  Include  the  labor  expended  in  smelting,  steel 
making,  and  an  pieUminary  Tolling,  as  well  as  in  finishing  processes,  see  Chapter  XI,  p.  381. 

The  tonnage  of  the  five  products  shown  above  constitutes  more 
than  two-thirds  of  the  entire  output  of  finished  products  of  the 
industry.  For  these  five  products  the  per  cent  which  the  labor  cost 
is  of  the  total  cost  of  production  ranged  from  15  to  21  per  cent 
The  average  labor  cost  of  these  five  principal  products  (weighted 
according  to  the  tonnage  produced)  was  $4.22  per  ton,  or  17.1  per 
cent  of  the  total  cost  of  production. 

It  has  been  shown  above  that  the  average  increase  in  the  labor  cost 
per  hour  required  to  make  the  assumed  changes  on  the  maximum 
basis  would  be  84.7  per  cent.  Assuming  for  the  present  that  no  in- 
crease in  productive  efficiency  followed  the  introduction  of  the  8-hour 
day,  the  labor  cost  per  ton  after  making  the  assumed  changes  would 
be  increased  34.7  per  cent,  or  $1.46  per  ton.  This  would  increase  the 
total  cost  of  production  per  ton  to  $26.25,  or  6  per  cent  above  the 
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average  cost  of  production  ($24.79)  on  the  existing  schedule  of  work- 
ing hours. 

The  selling  price  of  wire  rods  is  not  available  for  the  period 
1902  to  1906.  The  average  selling  price  of  the  other  four  products 
(bars,  rails,  structural  shapes,  and  plates),  weighted  according  to 
tonnage  produced,  was  $84.24  during  the  period  1902  to  1906.  The 
average  cost  of  production  of  these  four  products  during  the  same 
period  was  $24.63.  Assuming  that  the  differential  of  39  per  cent 
between  the  cost  of  production  and  selling  price  was  maintained  after 
the  changes,  the  selling  price  would  be  increased  $2.05  per  ton  (6  per 
cent). 

It  may  be  noticed,  however,  that  each  of  these  products  except  steel 
rails  varies  in  price  during  each  year  through  a  range  of  10  per  cent 
or  more,  so  that  the  increase  arising  from  a  complete  change  of 
working  hours  would  actually  be  much  less  than  the  fluctuations  that 
take  place  each  year  under  existing  conditions.  Furthermore,  there 
was  no  increase  in  prices  following  the  general  increase  of  wages  in 
1910. 

In  the  following  tabular  statement  are  summarized  the  estimates 
presented  in  the  foregoing  pages  as  to  the  effects  which  could  be 
assumed  to  follow  the  proposed  changes  in  hours : 

INCREASES  IN  RATES  OF  WAGES  PER  HOUR,  COST  OF  PRODUCTION,  AND  SELLING 
PRICE  NECESSARY  TO  INTRODUCE  THE  8-HOUR  SYSTEM  WITH  CERTAIN  OTHER 
CHANGES  IN  HOURS  IN  BLAST  FURNACES,  STEEL  WORKS,  AND  ROLLING  MILLS, 
ON  THE  BASIS  THAT  EACH  WORKMAN  IN  CONTINUOUS  PROCESSES  EARNED  THE 
SAME  AMOUNT  FOR  8  HOURS'  WORK  THAT  HE  NOW  RECEISrES  FOR  M  HOURS  AND 
THAT  PRODUCTIVE  EFFICIENCY  WAS  UNCHANGED. 


Amount 
under 
12-hour 

system. 


Amount 
under 
84iour 

system. 


Required  Increase. 


Amount.      Per  cent. 


Average  hourly  earnings 

Labor  cost  of  production  per  ton  * 
Total  cost  of  production  per  ton  > . 
Ayerage  seUlng  price  per  ton  > — 


10.22 

4.22 

24.70 

84.24 


10.30 

5.68 

28.25 

38.29 


10.06 
1.48 
1.48 
2.05 


34.7 
34.7 
8.0 
8.0 


1  Average  of  5  principal  products  (1902-1908)  aggregating  two-thirds  of  all  finished  tonnage. 
*  Average  of  4  principal  products  (1902-1908)  aggregating  three^lfths  of  aU  flnislied  tonnage. 

P&OBABLE  COST   OF   CHANGE  TO   TfiE  8-H0U&   DAT. 

In  the  preceding  statements  have  been  presented  the  maximum 
increases  which  could  be  reasonably  supposed  to  follow  the  intro- 
duction of  the  8-hour  system  in  the  industry.  It  seems  certain,  how- 
ever, that  the  steel  manufacturers  would  not  oflfer  nor  would  the 
employees  demand  the  same  earnings  for  an  8-hour  day  that  they 
now  receive  for  working  12  hours.  This  statement  is  based  on  inter- 
views with  a  large  number  of  w(H*kmen  who  said  that  they  would  be 
satisfied  to  receive  somewhat  less  for  8  hours  than  they  now  are 
paid  for  12  hours  if  that  would  secure  the  change,  and  also  upon  the 
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fact  that  in  the  cases  where  men  have  actually  been  changed  from  a 
12-hour  day  to  an  8-hour  day,  either  to  secure  larger  output  or  at 
their  own  request,  their  hourly  or  tonnage  rates  have  not  been  in- 
creased 50  per  cent,  but  a  much  smaller  percentage.  Most  of  the 
workmen  interviewed  said  that  while  they  would  not  be  able  to 
accept  8  hours'  work  at  their  present  hourly  rates,  they  would  gladly 
secure  an  8-hour  day  if  they  were  given  the  equivalent  of  10  hours' 
pay  at  the  prevailing  rates  per  hour.  This  would  mean  that  the 
hourly  rates  must  be  increased  25  per  cent.  To  illustrate  by  a  specific 
example,  a  man  who  now  receives  20  cents  per  hour  for  12  hours' 
work,  or  $2.40  per  day,  would  receive  for  8  hours'  work  $2,  or  25 
cents  per  hour.  In  the  case  of  the  common  laborers  it  would  mean 
that  the  laborer  working  8  hours  a  day  in  the  mills  would  receive  the 
same  amount  per  day  as  the  laborer  working  10  hours  per  day  in 
the  yards. 

A  few  of  the  interviewed  workmen  objected  to  any  change  in  the 
hours  of  labor  unless  they  were  paid  just  as  much  per  day  or  per 
week  as  they  now  receive.  These  were  all  immigrant  workmen  who 
were  anxious  to  earn  the  largest  possible  amount  in  the  shortest  time 
without  regard  to  the  hardships  that  might  be  suffered  in  earning  it 
Two  of  these  workmen  who  objected  to  any  change  in  the  conditions 
that  would  at  all  reduce  their  weekly  earnings  were  working  at  the 
time  constantly  on  the  night  shift,  13  hours  per  night  for  7  nights 
a  week,  making  a  total  of  91  hours  per  week.  The  American  work- 
men interviewed,  without  exception,  stated  that  they  would  welcome 
an  8-hour  day  if  their  hourly  or  tonnage  rates  were  25  per  cent  higher 
than  at  present,  thus  giving  them  the  same  daily  earnings  that  they 
would  receive  for  10  hours'  work  at  the  present  rates. 

This  accords  very  closely  with  the  experience  of  manufacturers 
who  have  actually  changed  the  hours  of  labor  from  12  to  8  per  day, 
except  that  tonnage  rates  are  frequently  not  changed,  the  increased 
efficiency  of  the  workmen  on  8  hours  being  supposed  to  compensate. 
The  steel  company  mentioned  above  (p.  173)  which  changed  its 
blast  furnaces  from  the  12-hour  to  the  8-hour  system  gave  its  men 
the  same  pay  for  56  hours'  work  that  they  would  have  received  for 
72  hours  at  the  prevailing  rates,  or  an  increase  of  28.6  per  cent  in 
the  hourly  rates.  The  workmen  are  reported  as  being  well  pleased 
with  the  change.  The  same  company  in  changing  several  of  its  small 
rolling  mills  from  12  to  8  hours  at  the  request  of  the  workmen,  made 
no  change  whatever  in  the  tonnage  rates.  Another  large  steel  com- 
pany in  1909  changed  its  Bessemer  converters,  its  blooming  mills, 
and  billet  mills  from  12  to  8  hours.  The  hourly  rates  were  increased 
on  an  average  about  22  per  cent,  the  greatest  increase  being  25  per 
cent.     Numerous  other  instances  might  be  cited,  but  in  general  it 
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may  be  said  that  in  the  cases  of  changes  from  12  to  8  hours  which 
came  to  light  in  the  present  investigation  the  hourly  rates  were 
usually  increased  between  20  and  30  per  cent,  only  a  very  few  excep- 
tional cases  being  discovered  where  the  increase  was  more  than  30 
per  cent.  The  average  of  these  actual  changes  is  about  25  per  cent 
and  agrees  very  closely  with  the  employees'  statements  of  what  they 
regard  as  a  fair  compromise. 

It  may  be  noted  also  that  in  hiring  its  employees  the  steel  industry 
is  largely  in  competition  with  other  industries  ki  which  the  hours 
of  labor  are  10  or  less  per  day.  If  the  steel  industry  should  not  be 
able  to  secure  an  adequate  force  by  paying  daily  wages  equivalent  to 
the  amount  earned  in  10  hours  at  the  prevailing  hourly  rates  it  would 
seem  to  indicate  either  that  its  general  scale  of  wages  is  lower  than 
in  other  industries  or  that  the  work  in  the  steel  industry  is  decidedly 
harder  than  in  other  industries  and  should  be  compensated  ac- 
cordingly. 

It  seems  fair,  therefore,  to  accept  as  a  basis  of  estimate  for  deter- 
mining the  probable  cost  of  introducing  the  8-hour  day  into  the 
industry  generally  that  the  hourly  rates  of  men  now  working  12 
hours  per  day  would  have  to  be  increased  approximately  25  per 
cent  and  that  the  rates  of  other  workmen  whose  hours  would  be 
changed  would  be  increased  proportionately. 

The  method  of  making  the  estimates  has  been  shown  in  such  detail 
in  the  discussion  of  the  maximum  increases  that  would  follow  the 
change  to  the  8-hour  system  that  it  seems  necessary  in  the  following 
pages  to  present  only  the  results  of  the  estimates  of  the  probable  cost. 

BLAST  FURNACES. 

On  the  basis  above  outlined  the  probable  cost  may  be  easily  com- 
puted by  taking  in  each  case  half  of  the  maximum  increase  shown 
above.  The  results  are  shown  in  summary  form  in  the  following 
tabular  statement: 

INCREASES  IN  RATES  OP  WAGES  PER  HOUR,  COST  OF  PRODUCTION,  AND  SELLING 
PRICE  NECESSARY  TO  INTRODUCE  THE  8-HOUR  SYSTEM  IN  THE  BLAST  FURNACES, 
ON  THE  BASIS  THAT  EACH  WORKMAN  IN  CONTINUOUS  PROCESSES  EARNED  THE 
SAME  AMOUNT  FOR  8  HOURS'  WORK  THAT  HE  NOW  RECEIVES  FOR  10  HOURS  AND 
THAT  PRODUCTIVE  EFFICIENCY  WAS  UNCHANGED. 


Amount 
under 
12-hour 
system. 


Amount 
under 
8-bour 

system. 


Required  Increase. 


Amount.      Per  oent. 


Average  hourly  earnings 

Labor  cost  of  production  per  ton  ^ 
Total  cost  of  production  per  ton  > . . 
Average  selling  price  per  ton « 


10.172 

.770 

12.100 

18.000 


10.207 

.f36 

12.265 

18.235 


10.085 
.106 
.106 


20.8 

20.3 

1.3 

1.3 


1  Based  on  preliminary  report  of  Commissioner  of  Corporations  on  Steel  Industry,  Part  U.    Figures 
shown  are  for  1902-1906.    See  this  volume,  Chapter  XI,  for  methods  of  calculation. 
•  Weighted  average  from  quotations  1902-1900  of  American  Iron  and  Steel  Association* 
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The  results  of  these  calculations  show  that  a  complete  readjust- 
ment of  the  hours  of  labor  of  the  blast  furnaces  to  the  8-hour  system 
could  be  made  with  an  increase  of  only  1.3  per  cent  in  the  cost  of 
production  and  in  the  selling  price  of  pig  iron,  even  if  no  increase 
in  efficiency  is  assumed  to  follow  the  change.  Such  a  change  in 
prices  would  hardly  be  noticeable  in  the  wide  fluctuations  of  pig-iron 
prices  which  occur  during  every  year.  The  extent  of  these  fluctu- 
ations in  the  price  of  Bessemer  pig  iron  during  the  past  10  years 
is  shown  in  the  following  table : 

FLUCTUATIONS  IN  THE  AVERAGE  MONTHLY  PRICE  OF  BESSEMER  PIG  IRON  AT 

PITTSBURGH,  1902  TO  1911. 

(Quotations  of  the  Iron  Age,  vol.  89,  No.  1,  p.  50.] 


Years. 

Lowest 
average 
montmy 

ton. 

Highest 
average 
montniy 
price  per 
ton. 

Amoant  of 
fluctuation 
per  toM  dar- 
ing year. 

Percent 
fluctuatiaii 
is  of  lowest 

average 
price. 

1902 

116.70 
14.40 
12.40 
15.20 
18.10 
19.84 
15.71 
15.78 
15.82 
15.00 

I2L75 
22.15 
10.65 
18.35 
23.75 
24.27 
19.00 
19.90 
19.90 
15.90 

15.06 
8.25 
2.25 
3.15 
5.65 
4.98 
3.29 
4.12 
4.06 
.90 

30 

1908              

57 

1904 

18 

1905         

21 

1906 

31 

1907                   

36 

1906 

31 

1909 

36 

1910 

26 

1911 

6 

In  each  of  the  past  10  years  the  fluctuation  in  prices  of  pig  iron 
has  been  greater  than  5  per  cent,  and  in  all  except  2  of  the  years  the 
fluctuation  has  been  greater  than  20  per  cent.  The  average  annual 
fluctuation  in  the  price  of  pig  iron  for  the  past  10  years  has  been  26 
per  cent  of  the  average  of  the  lowest  quoted  prices.  With  such  ex- 
treme fluctuations  in  prices  as  these,  the  increase  of  1.3  per  cent  in 
selling  price  estimated  as  the  probable  cost  of  introducing  the  8-hour 
system  would  scarcely  be  noticeable- 

BLAST  FUBNACES,   STEEL   WORKS,  AND  ROLLING   MIIXS. 

The  results  of  a  calculation  of  the  probable  cost  of  introducing  the 
8-hour  system  generally  throughout  the  industry,  on  the  same  basis 
shown  above  for  blast  furnaces,  are  given  in  the  following  tabular 
statement 

It  should  be  noted  that  the  sheet  and  tin  mills  which  are  already 
operating  on  the  8-hour  system  are  not  included.  The  estimates  are 
limited  entirely  to  those  departments  in  which  the  12-hour  syst^n  is 
almost  universally  in  vogue,  and  are  designed  to  show  the  probable 
results  of  the  8-hour  system  on  cost  of  producti(m  and  selling  price 
of  the  products  of  those  departments.  In  making  these  estimates  it 
is  assumed  that  no  increase  of  efficiency  would  be  secured  by  the  in- 
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troduction  of  the  8-hour  system.    This  assumption  is  made  only 
because  it  is  impossible  to  estimate  what  such  increase  would  be. 

INCREASES  IN  RATES  OF  WAGES  PER  HOUR,  COST  OP  PRODUCTION,  AND  SELLINO 
PRICE  NECESSARY  TO  INTRODUCE  THE  8-HOUR  SYSTEM  IN  THE  BLAST  FURNACES, 
STEEL  WORKS,  AND  ROLLING  lOLLS,  ON  THE  BASIS  THAT  EACH  WORKMAN  IN 
CONTINUOUS  PROCESSES  EARNED  THE  SAME  AMOUNT  FOR  8  HOURS'  WORK  THAT 
HE  •NOW  RECEIVES  FOR  10  HOURS  AND  THAT  PRODUCTIVE  EFFICIENCY  WAS 
UNCHANGED. 


Amount 
under 
12-bour 

system. 

Amount 
under 
84iour 

system. 

Required  increase. 

Amount. 

Percent. 

Kffng^  bonriy  Mminfn 

80.22 

4.22 

24.79 

34.24 

80.26 

4.96 

26.52 

36.27 

80.04 

.73 

.78 

L«8 

17.4 

lAbor'cost  of  production  per  ton  * 

17.4 

Total  ooet  ol  produotkui  per  ton  * 

3.0 

AT«nge  selling  price  person  * 

3.0 

>  Averate  of  6  principal  products  (1902-1906)  aggregating  two-thirds  of  aU  flnished  tonnage, 
s  ATerage  of  4  principal  products  (1902-1906)  aggregating  three-fifths  of  aU  flnished  tonnage. 

As  has  been  pointed  out  in  detail  on  pages  179  and  180,  these  esti- 
mates include  the  effects  of  the  assumed  increases  in  rates  for  all 
the  labor  that  is  expended  within  the  works  on  the  production  of  the 
finished  products,  including  smelting  of  the  ore,  making  of  the  steel, 
and  every  step  in  the  working  and  finishing  of  the  salable  product. 
Taking  all  these  cumulative  processes  into  consideration  the  estimates 
given  above  show  that  the  complete  introduction  of  the  8-hour  system 
would  probably  increase  the  cost  of  production  and  the  selling  price 
of  the  most  highly  finished  products  of  the  industry  that  are  now 
made  under  the  12-hour  system  only  3  per  cent 

In  making  the  above  estimates  it  has  been  assumed  that  no  increases 
in  productive  efficiency  would  be  secured  by  the  8-hour  system.  This 
assumption  has  been  made  only  because  it  is  impossible  to  estimate 
with  any  degree  of  accuracy  what  the  increase  would  be,  and  not 
because  it  is  believed  by  those  who  have  given  the  matter  considera- 
tion that  no  increase  would  take  place.  On  the  contrary,  past  expe- 
rience indicates  that  considerable  increases  in  efficiency  may  be  ex- 
pected as  a  result  of  the  8-hour  system.  It  is  impossible  to  demon- 
strate this  statistically  from  the  records  of  mills  that  have  changed 
their  hours,  for  in  every  case  for  which  accurate  records  were  obtain- 
able some  change  either  in  equipment  or  in  method  of  operation  was 
made  at  the  same  time  the  mills  went  on  the  8-hour  system.  It  may 
be  noted,  however,  that  the  steel  company  quoted  above  (p.  173)  in 
changing  its  blast  furnaces  to  the  8-hour  system  found  it  possible  to 
reduce  the  number  of  men  on  each  shift  sufficiently  to  counterbalance 
the  increase  of  28.6  per  cent  in  their  hourly  wages.  Several  British 
blast-furnace  operators  stated  before  the  recent  international  con- 
ference on  continuous  industries  ^  that  the  increase  in  output  per  em- 

*  See  Report  of  the  Special  Commission  on  Hours  of  Labor  in  Continuous  Industries, 
Lsndom  July,  1912,  p.  14. 
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ployee  had  compensated  for  the  increased  hourly  rates  paid  their 
employees  on  the  introduction  of  the  8-hour  system  and  that  they 
would  not  willingly  return  to  the  12-hour  system.  As  the  rate  of 
production  of  a  blast  furnace  is  influenced  in  a  less  degree  by  the 
exertions  of  its  labor  force  than  other  departments  of  the  industry, 
it  would  seem  theoretically  to  be  the  least  likely  to  give  improved 
results  under  the  8-hour  system.  The  Bessemer  converters  and  the 
rolling  mills  on  the  other  hand  respond  readily  to  increased  exertions 
on  the  part  of  a  crew  of  workmen,  and  it  is  principally  in  these  de- 
partments that  the  8-hour  day  has  been  introduced  hitherto.  Fur- 
thermore, in  these  departments  the  workmen  who  work  12  hours  in 
the  most  exhausting  positions  are  usually  relieved  after  30  minutes' 
work  and  rest  for  30  minutes  (i.  e.,  two  men  are  provided  for  each 
job).  Experience  has  shown  that  with  an  8-hour  day  15  minutes' 
rest  is  sufficient  to  allow  full  recuperation  in  such  cases.  In  a  great 
many  cases  arrangements  can  be  made  to  allow  three  men  for  every 
two  of  such  exhausting  positions  so  as  to  provide  this  rest  of  15 
minutes  out  of  every  45  minutes.  In  all  such  cases  the  change  would 
more  than  compensate  for  an  increase  of  25  per  cent  in  the  hourly 
rate  of  wages. 

Numerous  illustrations  of  increases  in  productive  efficiency  follow- 
ing the  substitution  of  the  8-hour  system  for  the  12-hour  system 
might  be  cited  from  other  industries.  It  seems  sufficient,  however,  to 
call  attention  to  the  fact  that  the  sheet  and  tin  mills,  in  which  most  of 
the  material  is  handled  by  hand,  were  many  years  ago  changed  to  the 
8-hour  system  by  the  voluntary  action  of  the  manufacturers  in  order 
to  secure  increased  efficiency  and  continuous  operation  of  their 
mills.  It  is  true  that  in  this  case  the  change  was  not  from  a  12-hour 
system,  but  from  an  irregular  system  based  on  the  number  of  "  pairs  " 
rolled,  which  daily  caused  interruptions  of  production  for  several 
hours.  The  significant  fact  is  that  practically  every  mill  of  this  kind 
in  the  United  States  is  operated  with  three  shifts  of  8  hours  each, 
and  there  is  no  desire  on  the  part  of  either  the  manufacturers  or  the 
workmen  for  the  substitution  of  the  12-hour  system. 

In  a  very  large  number  of  positions  in  the  steel  industry,  however, 
it  seems  impossible  that  any  increase  in  productive  efficiency  would 
follow  a  change  to  an  8-hour  day.  It  should  be  noted,  however, 
that  the  increase  in  productive  efficiency  of  the  employees  need  not  be 
relatively  as  great  as  the  increase  in  hourly  rates  of  wages  in  order  to 
secure  increased  profits  for  the  manufacturer.  This  is  due  to  the 
fact  that  so  large  a  proportion  of  the  costs  of  production  are  fixed 
and  overhead  costs  that  any  increase  in  the  output  of  each  producing 
unit  greatly  reduces  the  cost  of  production.  For  example,  let  it  be 
assumed  that  a  manufacturer  is  operating  on  the  12-hour  system  a 
mill  producing  10  tons  per  hour  at  a  total  cost  of  $100  per  hour,  or  $10 
per  ton.    Of  this  cost  let  it  be  assumed  that  $30  is  for  labor  and  $70 
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for  other  costs.  A  change  is  made  to  the  8-hour  system  with  an 
increase  of  33J  per  cent  in  the  cost  of  labor  per  hour.  This  would 
make  the  labor  cost  $40  per  hour  and  the  total  cost  $110  per  hour. 
I£  as  a  result  of  the  shorter  hours  the  workmen  increased  in  efficiency 
only  10  per  cent  the  manufacturer  would  lose  nothing,  for  he  would 
now  obtain  11  tons  per  hour  at  a  cost  of  $10  per  ton. 

ACTUAL  RESULTS  OF  THE  d-HOUR  SYSTEM  IH  A  STEEL  FOUNDRY. 

Since  the  above  discussion  of  the  probable  results  and  cost  of  the 
8-hour  system  in  steel  mills  was  written,  the  results  of  a  test  of 
the  8-hour  system  in  the  open-hearth  department  of  one  of  the 
large  steel  foundries  have  been  made  public  in  an  address  delivered 
before  the  American  Foundrymen's  Association.  As  this  is  the 
first  occasion,  so  far  as  is  known,  in  which  a  set  of  open-hearth 
furnaces  have  been  operated  permanently  on  the  8-hour  system  in 
the  United  States,  the  results  are  of  peculiar  interest 

A  brief  resume  of  the  principal  facts  with  regard  to  this  trial  of 
the  8-hour  system  is  given  in  order  that  the  detailed  account  of 
the  results  may  be  more  easily  understood. 

1.  The  steel  foundry  in  which  the  8-hour  system  was  tried  was 
that  of  the  Commonwealth  Steel  C!o.,  Granite  City,  HI.  The  open- 
hearth  department  consists  of  four  25-ton  basic  open-hearth  fur- 
naces,^ which  directly  require  for  their  operation  22  men  for  two 
12-hour  shifts  or  33  men  for  three  8-hour  shifts.  The  plant  as  a 
whole,  which  produces  open-hearth  steel  castings  exclusively,  em- 
ploys about  2,300  workmen. 

2.  The  workmen  in  the  open-hearth  department  and  the  boiler 
room  of  this  plant  prior  to  February  5,  1912,  worked  on  two  shifts 
of  12  hours  each  for  6  days  a  week.  On  that  date  the  system  was 
changed  and  three  shifts  of  8  hours  each  were  substituted. 

3.  The  number  of  men  on  each  shift  (11  men)  was  unchanged  in 
the  open-hearth  department,  but  in  the  boiler  room  it  was  found  that 
only  10  men  were  required  for  the  three  8-hour  shifts  in  place  of 
8  men  on  the  two  12-hour  shifts.' 

4.  An  increase  in  the  hourly  rat^es  of  wages  was  made  for  all  men 
when  changed  to  the  8-hour  shift  system,  ranging  from  14  to  22 
per  cent  and  averaging  about  20  per  cent. 

5.  Exactly  the  same  products  were  made  under  the  two  systems  of 
working  hours,  but  in  spite  of  the  increase  in  the  hourly  rates  of 
wages  and  the  employment  of  a  larger  number  of  men  there  was  a 
slight  decrease  in  the  cost  of  production,  owing  to  the  higher  effi- 
ciency secured  under  the  eight-hour  system. 

^Only  three  of  these  famaces  are  operated  at  any  one  time,  the  other  heing  held  in 
reaerve. 
•  Bee  detailed  atatement  on  p.  192. 
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6.  Very  considerable  reductions  in  the  amount  of  extra  pig  iron 
charged  and  in  the  amount  of  fuel  oil  consumed  were  obtained  under 
the  8-hour  system.  These  reductions  alone  were  almost  great  enough 
to  pay  for  the  additional  labor  employed. 

7.  In  addition  much  more  accurate  results  were  obtained  in  the 
quality  of  the  castings,  as  is  shown  in  detail  on  page  191.  Not  only 
were  the  physical  and  chemical  specifications  more  accurate  under  the 
8-hour  system,  but  the  percentage  of  cracked  castings  was  decidedly 
decreased. 

8.  The  workmen  not  only  were  satisfied  but  were  very  much  in 
favor  of  the  8-hour  system,  in  spite  of  the  fact  that  their  wages 
for  th^  8-hour  day  were  about  20  per  cent  less  than  they  had  been 
for  the  12-hour  day. 

The  results  are  described  in  detail  in  the  address  of  the  general 
superintendent  of  the  Commonwealth  Steel  Co.  before  the  American 
Foundrymen's  Association.  The  address  was  reprinted  in  full  in 
several  of  the  trade  journals,  and,  therefore,  only  such  parts  of  it 
are  given  here  as  are  pertinent  to  the  question  of  the  8-hour  system 
in  the  steel  industry  as  a  whole.* 

The  question  of  the  long  shift,  so  far  as  the  American  Foundry- 
men's  Association  is  concerned,  crystallizes  into  a  consideration  of 
the  melter  and  his  furnace  helpers,  and  .has  to  do  with  the  steel 
foundry.  I  assmne  it  to  be  unnecessary  to  set  forth  in  any  sort  of 
detail  the  nature  of  the  steel-maker's  occupation  to  those  members 
of  this  association  who  are  en^ged  in  the  manufacture  of  steel  cast- 
ings. Briefly,  however,  for  tne  benefit  of  all  others  who  may  be 
interested  in  the  subject,  the  work  is  distinctly  arduous,  physically 
and  mentally,  carries  a  responsibility  which  puts  a  man's  nervous 
system  in  Sequent  high  tension,  and  is  especially  trying  on  the 
physical  system  during  the  summer  months.  It  can,  however,  be 
truthfully  stated  that  the  difficulties  of  the  work  are  not  constant 
but  periodic,  also  that  the  Sunday  shift  in  the  steel  foundry  (not 
necessarily  in  the  steel  mill)  is  a  very  easy  one.  A  furnace  man  may 
have  a  considerable  interval  of  comparative  relaxation  when  his  fur- 
nace and  heat  respond  nicely  to  his  manipulation  and  weather  condi- 
tions prevail  which  do  not  make  the  working  temperature  a  hardship. 
And  again  he  may,  in  spite  of  all  the  experience  and  skill  at  his 
command,  have  about  as  trying  and  exhaustive  a  day's  work,  without 
intermission  and  for  several  days  in  successicm,  as  one  can  readily 
imagine.    *    *    *.  . 

The  company  with  which  I  am  associated  some  time  ago  inaugu- 
rated three  eight-hour  shifts  as  applying  to  the  furnace  and  bouer 
crews,  both  of  which  had  previously  worked  twelve-hour  turns.  It 
had  l^en  my  opinion,  and  that  of  my  immediate  superior,  that  such 
a  revision  of  our  working  schedules  in  these  departments  would  be 
accompanied  with  so  much  more  efficient  handling  of  the  furnaces 
that  if  the  rates  per  hour  were  reasonably  increa^  to  remove  the 

^  B.  A.  Boll,  '*  Bconomic  side  of  tht  12-hour  tliift  in  the  iteel  fottndrj  *' ;  Trtnaaettons 
of  the  Amerietn  Foundrymen's  Association,  1912,  p.  181. 
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natural  dismclination  of  the  men  to  receiving  only  two-thirds  of 
their  former  mcmthly  income,  the  final  result  would  show  economy. 
This  was  the  purely  business  side  of  the  question,  whose  humani- 
tarian aspects  received  our  first  consideration.  A  careful  adjustment 
of  wages  was  planned  which  yielded  an  increase  per  hour  of  22  per 
cent  to  the  first  helpers,  18  per  cent  to  the  second  helpers,  and  16 
per  cent  to  the  third  helpers.  Even  the  door  boy  was  included  in 
the  scheme,  and  was  to  receive  an  advance  of  19  per  cent  per  hour. 
The  boiler  firemen  were  to  be  increased  19  per  cent  per  hour,  and 
the  coal  passers  14  per  cent.  It  should  be  borne  in  mind  that  none 
of  the  men  affected  nad  asked  for  a  change  in  the  shift  hours,  or  an 
increase  of  wages,  nor  had  any  plant  in  our  vicinity  any  such  change 
in  contemplation. 

Permission  of  our  principal  executive  officers  was  obtained  to 
inaugurate  the  new  plan,  and  when  it  was  put  into  effect  it  came  as 
a  glad  surprise  to  the  varibus  crews.  No  inducements  were  offered 
them  to  render  more  efficient  service^  nor  was  any  suggestion  made 
that  we  proposed  to  keep  comparative  data.  But  it  was  an  easy 
matter  to  make  comparisons,  because  we  had  a  meter  registering 
within  one-half  of  1  per  cent  of  accuracy  by  careful  test  on  each 
open-hearth  furnace  line  to  record  the  fuel-oil  consumption,  a  mag- 
netic recorder  to  indicate  the  frequency  with  which  the  furnace  burn- 
ers were  reversed,  a  system  by  means  of  which  all  extra  pig  iron  used 
in  each  heat  was  weighed  and  recorded,  a  recording  pressure  gauge 
to  show  the  steam  pressure  maintained  in  the  boiler  room,  and  mialTy 
the  (diemical  analyses  and  physical  tests  cust<Hnarily  made  for  ever}' 
heat  to  determine  the  relative  qualities  of  the  product. 

Before  studying  the  comparative  record,  permit  me  to  state  for 
your  more  intelligent  consideration  of  the  various  showings  a  few 
important  facts.  The  first  four  weeks  prior  to  the  change,  and  the 
first  four  weeks  following,  were  taken  as  those  best  for  comparison, 
because  working  conditions  for  these  two  periods  were  as  nearly 
identical  as  could  readilv  be  found  in  our  plant.  The  melting  stock, 
the  fuel  oil,  and  the  boiler  coal  were  of  uniform  quality  throughout, 
so  far  as  the  same  grades  or  brands  of  these  materials  may  possibly 
be.  The  demand  made  upon  each  250-horsepower  boiler  under  fire 
was  practically  the  same  in  each  case,  the  air  load  bein^  steady,  but 
the  electrical  load  extremely  intermittent  for  the  entire  eight  weeks,  a 
chronic  condition  which  in  our  case  militates  greatly  against  a  de- 
sired uniformity  of  125  pounds  of  steam  pressure.  The  prac.tice  on 
the  open-hearth  platform  had  obtained  tor  years  of  reversing  the 
burners  every  20  minutes  when  a  furnace  was  charged,  and  every 
30  minutes  when  empty.  It  was  of  course  the  object  to  make  the 
least  possible  additions  to  the  percentage  of  pig  iron  charged,  and 
the  furnace  men  were  required  to  exercise  such  jud^ent  in  this 
respect  as  would  keep  the  amount  of  extra  pig  within  reasonable 
bounds,  and  as  low  as  possible.  Naturally  they  were  also  expected 
to  keep  the  burners  nicely  adjusted  and  to  maintain  the  proper  tem- 
perature of  the  bath  at  the  lowest  possible  oil  consumption.  The 
furnaces  were  basic,  and  47,000  pounds  of  metal  was  charged  per 
heat.  The  shift  hours  under  the  old  plan  had  been  from  6  to  6; 
under  the  new  arrangement  they  are  from  7  a.  m.  to  3  p.  m.,  3  p.  m. 
to  11  p.  m.,  and  11  p.  m.  to  7  a.  m.,  these  being  the  most  convenient, 
because  of  local  conditions.    The  crews  diange  their  shifts  the  first 
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day  of  each  week,  thus  giving  every  three  weeks  the  full  daylight 
turn  to  each  crew.  Having  made  the  above  points  clear,  I  refer  you 
to  the  comparative  record,  on  which  you  will  find  certain  results  not 
shown  as  actualljr  found,  but  indicated  in  a  fashion  sufficient  for 
ready  comprehension. 

It  will  be  readily  understood  that  we  were  greatly  gratified  at 
the  comparison,  which  indicates  fully  a  more  economical  and  efficient 
manipulation  of  both  open-hearth  and  boiler  furnaces.  It  will  be 
observed  that  the  differences  in  most  cases  are  slight,  but  the  pleasing 
and  important  feature  is  that  the  essential  ones  are  in  favor  of  the 
short  shift.  It  we  had  had  suitable  means  of  weighing  our  coal  as 
it  was  stoked,  we  could  have  elaborated  our  boiler-room  records,  for 
we  had  on  our  boiler  line  a  water  meter,  and  on  our  feed-water 
heater  a  thermometer,  to  indicate  the  evaporation.  But  we  did  not 
have  at  hand  convenient  facilities  for  exactly  determining  our  coal 
consumption. 

It  was  not  to  be  expected  that  the  greatest  improvement  would 
take  place  immediately  after  the  change,  and  had  all  working  con- 
ditions been  some  months  afterwards  practically  the  same  as  they 
were  previous  to  the  adoption  of  the  8-hour  shift  there  could 
have  been  made  a  fairer  comparison.  Certain  important  working 
conditions  having  changed,  it  was  advisable  to  compare  periods  as 
indicated.  But  it  is  interesting  to  know  that  in  those  mstances  where 
conditions  remained  constant  there  was  a  noticeable  improvement  the 
second  month  as  compared  with  the  first  month  after  the  new 
schedule  was  in  force,  as,  for  example,  the  reduction  in  the  average 
amount  of  extra  pig  iron  charged  per  heat,  from  424  pounds  to  137 
pounds. 

I  do  not  know  if  any  such  comparisons  as  those  made  the  basis 
of  this  paper  have  heretofore  been  made  in  a  similar  fashion.  It  is 
quite  possible  that  the  idea  has  some  degree  of  novelty  in  certain 
of  its  details,  for,  notwithstanding  the  criticisms  recently  directed 
against  the  12-hour  shift,  its  prevalence  is  still  almost  universal  in 
furnace  operation  in  this  country.  And  I  feel  satisfied  that  any 
careful  comparison  along  the  lines  indicated  by  the  record  herein 
shown  would  convince  any  steel  manufacturer  of  the  wisdom  of 
operating  with  three  8-hour  shifts  purely  from  an  economic  stand- 
point. Speaking  for  the  people  with  whom  I  am  associated,  we  are 
greatly  pleased  over  the  change.  And  I  can  speak  for  the  men  in  the 
same  terms,  for  our  furnace  men  are  enthusiastic  in  their  praise  con- 
cerning the  new  plan.  And  there  is  no  small  amount  of  inward  satis- 
faction in  the  knowledge  that  we  have  done  a  humane  thing.  I  have 
felt  that  you  ought  to  know  about  it,  and  I  have  believed  that  once 
having  the  knowledge  in  your  possession  at  least  some  of  you  would 
fall  in  line  of  your  own  free  will,  and  with  better  grace  than  will 
be  possible  when  in  the  future  you  may  find  yourselves  required  bv 
statute  to  discontinue  your  present  schedules  of  working  hours.  It 
may  be  argued  that,  while  the  demands  of  humanity  and  economy 
are  admittedly  strong  on  the  furnace  platform  in  favor  of  the  8- 
hour  shift,  its  adoption  is  unwise  there  because  of  the  effect  it  might 
have  upon  workmen  in  other  departments,  where  the  9  or  10  hour 
day  is  at  present  prevailing,  and  where  conditions  would  not  com- 
mercially permit  the  universal  8-hour  day.  But  conditions  in  a  steel 
foundry  can  not  be  found  in  any  other  department  that  are  at  all 
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similar  to  those  found  around  the  furnaces,  and  that  fact  is  apparent 
to  molder,  pattern  maker,  core  maker,  machinist,  electrician,  or  any 
other  mechanic.  Any  arg^ument  which  can  be  so  readily  met  must 
fall,  and  its  best  answer  is  found  in  the  fact  that  its  adoption  in 
the  plant  whose  experiences  have  in  a  way  been  here  described  has 
resulted  in  no  tendency  toward  the  demand  for  an  8-hour  day  among 
any  of  the  skilled  trades  represented  in  our  organization,  after  the 
lapse  of  sufficient  time  to  make  such  a  movement  at  all  probable  as  a 
result  of  the  precedent. 

Therefore,  viewed  from  any  conceivable  angle,  I  claim  the  change 
is  justifiable,  and  you  will  do  well  to  make  it,  so  far  as  your  open- 
hearth  furnaces  are  concerned.  As  to  your  boiler  firemen,  each 
operating  head  must  decide  for  himself.  In  our  particular  case  it 
appeared  to  be,  and  finally  proved  to  be,  advisable  from  every  stand- 
pomt  Conditions  in  cert  am  other  boiler  rooms  are  very  different 
from  ours,  practically  the  entire  evaporation  taking  place  during  the 
daylight  hours  in  many  of  them.  Since  the  results  are  of  some  in- 
terest, however,  I  have  included  the  comparisons  made  in  our  power 
plant.  Reverting  finally  to  consideration  of  the  steel  maker,  whose 
performance  under  both  schedules  is  made  the  burden  of  this  argu- 
ment, the  basic  principle  is  absolutely  sound,  and  rests  on  the  incon- 
trovertible fact  tiiat  vou  can  not  expect  anv  man  to  give  you  the 
best  that  is  in  him  when  you  keep  him  employed  without  intermis- 
sion for  12  hours  per  day,  7  days  per  week,  at  work  making  a  heavy 
demand  upon  his  mental  and  physical  powers,  under  conditions  of 
high  temperature  such  as  obtain  on  a  furnace  floor.  To  expect  the 
best  resufts  under  such  circumstances  is  folly,  and  to  continue  oper- 
ating under  them  spells,  not  the  title  of  this  paper,  but  the  costly 
side  of  the  12-hour  shift. 

OPEN-HEARTH  FURNACES. 


Twelve-hour  shift     Eight-hour  shift 


Average  unoont  of  extra  Dig  iron  ohtrse<lp«rbMt 

Average  amount  of  fuel  ofl  consumed  per  beat 

Average  amount  of  fuel  oil  consumed  per  ton  of  metal  charged. . 

Average  number  of  cracked  castings  per  heat 

Average  of  longest  intervals  between  reversals  of  burners  during 

13-hour  periods. 
Average  of  chemical  analyses  of  all  heato: 

Carbon 

Phosphorus 

Sulphur 

Manganese 

SUioon 

Maximum  phosphorus  in  any  heat 

Maximum  sulphur  in  any  heat 

Average  physical  tests  of  all  heats: 

Yield  point  per  square  Inch 

Tensile  strength  per  square  inch 

Elongation  in  2  inches 

Reduction  of  area 

Minimum  physical  tests  of  any  heat  (not  combined  results  of  one 
bar,  but  individual  minimums  of  results  covering  all  bars): 

Yield  point  per  square  inch 

Tensile  strength  per  square  inch 

Elongation  in  2  inches 

Reduction  of  area 


666  pounds 

1^6  gallons 

asmiiintes!..!! 

Correct  i>ercentage 

0.011  per  cent 

0.022  per  cent 

2points  under 

1  point  over 

0.022  per  cent 

0.026  per  cent 

13  per  cent  over 

6.9  per  cent  over... 

4.6  points  over 

7.9  points  over 

2J(  per  cent  under. 

4. 7  per  cent  under. 

6polnts  under 

8. 3  points  under... 


424  pounds. 

1,138  gallons. 

40  gallons. 

0.37] 

26.7  minutes. 


Correct  percentage. 
0.011  percent. 
0.022  per  cent. 
Correct  percentage. 

Do. 
0.018  per  cent. 
0.025  per  cent. 

16.6  percent  over. 
6.8  per  cent  over. 

4.1  points  over. 

7.2  points  over. 


7.7  per  cent  over.' 
1.4  percent  under. 
3  points  under. 
7.6  points  under. 


The  term  *'noint"  means  a  hundredth  of  1  per  cent  where  analyses  are  referred  to,  and  elsewhere  1  per 
cent,  but  in  all  cases  it  refers  to  differences  from  works  standard,  being  found  by  simple  subtraction.  In 
no  case  does  it  indicaterelative  or  proportionate  results.  Where  such  are  shown  thev  are  indicated  by  "per 
cent"  fdllowed  by  "over"  or  "under."  "Over"  and  "under"  mean,  respectively,  results  more  or  less 
than  thoee  desired  by  plant  requirements,  and  we  have  no  reference  to  A  d  T  M  standard  specifications, 
the  requirements  of  which  are  ftaUy  met  i«  all  the  minimum  results  obtained  under  the  8-hour  shift 
"  Correct  percentage  "  means  exactly  the  composition  desired.  Lowest  poasible  content  of  pboephorus  and 
■olpfaor  demanded  by  plant  requiremeoti. 
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BOILER  ROOM. 


TwelTS-hoorihift. 


Eight^ioiir  shift. 


Number  of  times  when  steam  pressure  fell  helow  110  pounds.. 
Number  of  times  when  steam  pressure  fiell  below  105  pounds. 
Number  of  times  when  steam  pressure  fell  below  100  pounds.. 


43 

3 
0 


Operating  eicpense  lor  boiler  room  labor:  On  12-hour  shifts,  from  6  a.  m.  to  6  p.  m.,  one  head  flrenum, 
two  second  firemen,  and  two  coal  passers  were  employed;  and  from  6  p.  m.  to  6  a.  m.,one  head  fireman, 
one  second  fireman,  and  one  coal  passer,  at  total  expense  per  day  of  24  hours  of  liy.SO.  On  8-hour  shifts, 
ih>m  7  a.  m.  to  3  p.  m.,  one  head  fireman,  one  second  fireman,  and  two  coal  passers  were  employed;  and  on 
each  of  the  other  two  shifts  one  head  fireman,  one  second  fireman,  and  one  coal  passer  were  employed,  at  a 
total  eicpense  per  day  of  24  hours  of  $19.12,  or  38  cents  less  per  day  of  24  hours  divided  into  three  8-boar  shifts, 
despite  the  increased  wages  per  hour. 

It  must  be  understood  that  the  conditions  existing  in  the  open- 
hearth  department  of  a  steel  foundry  are  in  several  important  respects 
quite  different  from  those  in  the  typical  large  steel  mill.  Therefore 
the  success  of  the  8-hour  system  in  a  steel  foundry  would  not  nec- 
essarily indicate  an  equal  degree  of  success  in  a  steel  mill.  The 
number  of  men  ordinarily  working  12  hours  a  day  in  the  steel  foundry 
is  usually  relatively  small,  the  open-hearth  furnaces  are  of  compara- 
tively small  size,  and  the  methods  of  casting  are  very  different. 
Furthermore,  the  conditions  as  regards  composition  and  quality  of 
steel  are  generally  somewhat  more  exacting  in  the  steel  foundry  than 
in  the  steel  mill.  Generally  speaking,  however,  all  of  these  differ- 
ences in  conditions,  except  for  the  more  stringent  requirements  for 
exact  composition  and  quality,  are  obstacles  to  the  success  of  the 
8-hour  system  in  the  steel  foundry  as  compared  with  the  steel  mill. 
The  trial  of  the  8-hour  system  in  the  steel  foundry  shows  that  the 
chief  immediate  results  are  secured  through  the  fact  that  the  men 
work  together  better  and  give  much  closer  attention  to  their  work 
when  working  8  hours  than  when  working  12  hours  a  day. 

It  may  be  noted  also  that  none  of  the  workmen  in  the  open-hearth 
department  of  the  CJommonwealth  Steel  Co.  was  paid  on  a  tonnage 
basis,  so  that  there  was  no  direct  incentive  for  increasing  production. 
In  the  open-hearth  departments  of  the  large  steel  mills,  however,  the 
men  who  control  the  speed  of  production  (the  charging-machine 
operators  and  first  helpers)  are  nearly  always  paid  on  a  tonnage 
basis,  while  the  melter  frequently  receives  a  bonus  for  large  outputs. 

It  would  seem  to  follow,  therefore,  that  better  results  even  than 
those  described  above  would  be  secured  by  the  trial  of  the  8-hour 
system  in  the  open-hearth  departments  of  the  large  steel  mills. 

Finally,  it  may  be  said  that  the  open-hearth  department  offers 
fewer  opportunities  for  increased  efficiency  through  the  8-hour  sys- 
tem than  any  other  part  of  the  steel  mill.  There  is  much  less  demand 
for  concentrated  attention,  perfect  coordination,  and  absolute  regu- 
larity in  the  operation  of  open-hearth  furnaces  than  in  the  operation 
of  the  blast  furnaces,  the  Bessemer  converters,  or  the  various  rolling 
mills. 
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CHAPTER  VL 

OVEBTDCB  WOBE. 

IHTRODUCTIOK. 

The  strike  at  the  Bethlehem  Steel  Works  (February,  1910),  the 
last  important  strike  in  the  iron  and  steel  industry,^  grew  out  of  the 
large  amount  of  overtime  and  extra  Sunday  work  which  the  em- 
ployees were  called  upon  to  perform  without  any  compensation  above 
the  regular  hourly  and  piece  rates.  It  is,  therefore,  of  great  signifi- 
cance in  the  present  study  to  inquire  how  far  similar  conditions  ex- 
isted at  about  the  same  time  in  other  plants  in  the  iron  and  steel 
industry. 

FREQUENCY  AUD  AMOUHT  OF  OVERTIlfE  WORK. 

It  was  found  to  be  impracticable  to  make  a  study  of  overtime  work 
for  all  the  plants  covered  by  this  investigation,  not  only  because  of 
the  great  amount  of  work  involved  but  because  in  many  plants  accu- 
rate data  were  not  available  upon  which  such  a  study  could  be  based. 
The  study  was  accordingly  limited  to  nine  large  plants  with  a  total 
of  38,000  employees.  These  nine  plants  were  widely  distributed,  five 
of  them  being  Steel  Corporation  plants  and  four  the  plants  of  large 
independent  companies.  The  data  used  in  this  study  cover  for  each 
plant  the  pay-roll  period  from  May  16  to  31,  inclusive.  This  period, 
while  one  of  full  activity  in  each  of  the  plants  selected,  did  not  repre- 
sent an  extraordinary  situation  so  far  as  overtime  work  was  con- 
cerned. In  the  first  place,  by  the  middle  of  May  the  rate  of  produc- 
tion, which  had  been  unusually  high  during  the  first  four  months  of 
the  year,  was  already  beginning  to  decrease  rapidly ;  in  the  second 
place,  the  president  of  the  Steel  Corporation  had  in  March  ordered 
that  extra  Sunday  work  be  reduced  to  the  lowest  possible  point,  and  by 
May  the  various  plants  had  had  full  opportunity  to  carry  the  orders 
into  effect.  The  conditions  shown  here  may,  therefore,  be  regarded  as 
those  normally  existing  in  large  plants  during  periods  of  full  activ- 
ity. The  facts  with  regard  to  overtime  work  are  summarized  in  the 
following  table,  which  shows  for  the  various  departments  in  the  nine 
plants  under  consideration  the  per  cent  of  employees  working  over- 
time and  the  per  cent  which  overtime  was  of  the  regular  working 
hours.    The  employees  directly  engaged  in  the  production  of  iron 

>For  an  account  of  the  Bethleliem  strike  see  Report  on  Strike  at  BetblalMBi  Steel 
Works,  South  Bethlehem,  Pa.,  &  Doc.  No.  521,  61st  Cong.,  2d  sess. 
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and  steel  are  shown  separately  from  the  so-called  nonproductive  em- 
ployees, whose  duties  consist  largely  of  furnishing  power,  making 
repairs  of  various  kinds,  and  shipping  the  products  of  the  plant 

FEB  CENT  OF  EHPLOYBEB  WORSINO  OVEBTDCE  IN  NINE  LABOB  PLANTS  AND 
FEB  CENT  WHICH  OVEBTDCE  IB  OF  BEGULAB  FULL  TDCE,  IN  FBODUCTIVE  AND 
IN  NONPBODUCTIVE  OCCUPATIONS,  MAY  16  TO  SI,  1910,  BY  DEPABTMENTB. 


Departmentt. 


ToMmmbtfof 
employees. 


Produo* 
tive. 


Nonpio- 
ducave. 


PeroentoC 

einployeM  woiMng 

oveftbne. 


Prodiio- 
tlTe. 


Fereentwliiflli 

overtime  is  of 

leKoJarfullt 


Pioduo- 
tive. 


dacove. 


Blast  fmiuices 

Bessemer  coiiTerten 

Open-beorth  fmnacef 

RoUing  mills,  meobanical 

Rolling  mills,  hand 

Power,  medianical.  and  jrard  foroe: 

Steam,  gas,  and  water 

Yard  and  naosportatioii 

Etootzio  power  and  repairs 


8,527 
1,997 
4,075 
6,554 
1,617 


Shipping. 
Total. 


1,767 
235 
780 

1,279 
96 

1,579 
5,212 
1,048 
5,818 
1,046 
1,521 
438 


6.7 
23.5 
29.1 
26.5 
15.2 


23.4 
52.8 
43.7 
38.7 
27.6 

34.6 
86.8 
41.7 
41.8 
58.1 
17.8 
18.7 


5.8 
9.4 
9.9 
7.3 
4.1 


7.1 
8.9 
8.5 
10.3 
5.5 

8.7 
8.4 
7.0 
9.1 
9.9 
&2 
6.0 


17,170 


20,811 


2L7 


36.2 


&0 


8.7 


It  will  be  noted  that  the  above  table  includes  every  department  and 
every  workman  within  the  plants,  and  not  simply  the  shops  and  the 
repair  department  as  in  the  Bethlehem  report^  Of  the  17,170  em- 
ployees directly  concerned  with  production,  21.7  per  cent  worked 
overtime  during  some  part  of  the  half  month  from  May  16  to  81, 
inclusive.  For  those  employees  working  overtime  the  amount  of 
overtime  worked  was  equal  to  8  per  cent  of  their  regular  working 
schedule  for  the  same  period.  Of  the  20,811  employees  in  n(m- 
productive  occupations,  36.2  per  cent  did  some  overtime  work  during 
the  period,  amounting  in  all  to  8.7  per  cent  of  their  regular  working 
schedule.  More  than  half  of  the  nonproductive  employees  in  the 
Bessemer  converters  an.d  in  the  mechanical  repair  department  did 
some  overtime  work  during  the  16  days  under  consideration.  The 
productive  employees  in  the  blast-furnace  department  constituted  the 
only  group  in  which  less  than  10  per  cent  worked  overtime. 

In  the  report  on  the  strike  at  the  Bethlehem  Steel  Works  it  is 
shown  that  in  the  shops  and  repair  departments  during  each  of  the 
months,  December,  1909,  and  January,  1910,  about  50  per  cent  of  the 
employees  did  s<Mne  overtime  work.  During  the  half  month  con- 
sidered in  the  above  table  it  is  shown  that  41.8  per  cent  of  the  em- 
ployees in  the  shops  of  the  nine  plants  investigated  worked  overtime 
to  the  amount  of  9.1  per  cent  of  their  regular  working  schedule. 

>  Report  on  Strike  at  Bethlehem  Steel  Worln*  South  Bethlehem,  Pa^  &  Doe.  No.  521, 
eiet  Cong.,  2d  mm.,  p.  14. 
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Since  the  period  under  consideration  was  only  half  as  hmg  as  that  in 
the  Bethlehem  report,  it  is  probable  that  as  large  a  proportion  of  em- 
ployees in  other  large  steel  plants  were  working  overtime  as  in  the 
Bethlehem  Steel  Works.  The  average  amount  of  overtime  per  work- 
man, however,  was  much  less  than  in  the  Bethlehem  Steel  Works. 
Beducing  the  figures  for  the  Bethlehem  plant  to  the  basis  of  the  half 
month  used  in  the  present  investigation,  it  is  found  that  the  em- 
ployees in  the  shops  at  Bethlehem  who  worked  overtime  averaged 
about  27  hours  in  a  half  month,  while  the  employees  who  worked 
overtime  in  the  shops  of  the  nine  plants  under  consideration  averaged 
13.1  hours.  The  average  of  18.1  hours  for  these  plants  is,  however, 
equivalent  to  slightly  more  than  6  hoars  of  overtime  per  man  per 
week. 

The  average  amount  of  overtime  varied  considerably  in  the  differ- 
ent departments.  The  following  table  shows  for  the  employees  in 
the  productive  occupations  the  average  amount  of  overtime  worked 
in  each  department  and  also  the  average  regular  time  for  the  over- 
time workers  during  the  period  under  consideration: 


EMPLOYEES  WOBKINO  OVERTIME  AKD  AMOUNT  OF  OVERTIME  WOREED  IN  NINE 
T.ARGB  PLANTS  FROM  MAT  16  TO  81,  mO-PRODUCTIVE  OCCUPATIONS. 

Total 
mimberof 
employeea. 

overtime. 

AvensB 
hoim 
lecular 
foil  time 
foroTer- 

Averaee 
hours  of 
overtime 
worked. 

Percent 
whieh 

overtime 

Is  of 

reciUar 

tall  time. 

Dtptrtmanti. 

Number. 

Peroent 

wwkerf* 

Blast  fomaoes 

S,fi27 
1,W7 
4,078 
0,664 
1,617 

236 

S28 

1,166 

1,738 

246 

6.7 
23.6 
20.1 
26.6 
16.2 

168.2 
161.4 
164.6 
164.3 
160.0 

8.8 

16.1 
16.8 
12.0 
7.0 

6.8 

0.4 

Opoa-hMrtli  fomaoes 

0.0 

7.8 

ItAlllnir  mnia'  hftlMl ...,., 

4.1 

Total..... 

17,170 

8,734 

21.7 

163.8 

18.1 

8.0 

The  open-hearth  department  shows  not  only  the  largest  propor- 
tion of  employees  working  overtime,  but  also  the  highest  average 
amount  of  overtime  per  employee.  The  overtime  in  this  department 
is  equal  to  approximately  10  per  cent  of  the  regular  working  time 
during  the  period.  Beduced  to  a  weekly  basis,  the  average  regular 
working  time  for  these  employees  equaled  72  hours  per  week,  and 
the  addition  of  7  hours  of  overtime  consequently  made  a  very  long 
working  schedule.  In  the  mechanical  rolling  miUs  and  the  Besse- 
mer converters  the  conditions  were  not  far  different.  In  the  hand 
rolling  mills  and  the  blast  furnaces  not  only  was  there  a  smaller 
proportion  of  employees  who  worked  overtime,  but  the  overtime 
work  amounted  to  much  less  for  each  of  the  employees.  It  may 
be  noted  also  that  the  employees  in  the  blast  furnaces  who  worked 
overtime  were  largely  those  whose  normal  working  schedule  was 
decidedly  below  that  of  the  majority  of  the  workers  in  the  depart- 
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ment  The  regular  full  time  for  7-day  workers  during  the  16  days 
amounted  to  192  hours,  while  the  regidar  full  time  for  the  overtime 
workers  was  152  hours.  A  very  large  number  of  the  overtime 
workers  were  stockers  and  general  laborers  engaged  in  handling 
materials,  who  worked  10  or  11  hours  per  day  for  6  days  per  week. 
The  overtime  in  this  department  is  practically  limited  to  this  class 
of  workers,  since  those  who  work  12  hours  per  day  for  7  days  per 
week  have  little  opportunity  for  working  overtime  except  when  they 
take  the  places  of  the  men  on  the  opposite  shift  and  work  the  full  turn. 
Similarly,  a  study  of  the  employees  in  nonproductive  occupaticms 
can  be  made  from  the  following  table: 

EMPLOYEES  WORKXNG  OVERTIME  AND  AMOUNT  OF  OVERTIME  WORKED  IN  NINE 
LAROB  PLANTS  FROM  MAY  16  TO  31,  mO-NONPRODUCTIVB  OCCUPATIONS. 


DepartmeDts. 


Total 
number  of 
employees. 


Employees  workiiig 
overtime. 


Number. 


Peroent 


Avenge 
hours 

reeulaf 
fall 
time 

for  over- 


Average 
hours  of 
overtime 
worked. 


Per 

cent 

which 

overtime 

Is  of 
FMular 
fulltime. 


Blast  Itunaoes 

Bessemer  ooDverters 

Open-hearth  furnaces 

Rolling  mills,  mechanical 

Rolling  miUs,  hand 

Power,  mechanical,  and  yard  force: 

Steam,  gas.  and  water 

Yard  and  nansportatlon 

Electric  power  and  repairs 

Shops 

Mechanical  repairs 

Shipping, 

*iisoella 

Total 


1,757 
236 
780 

1,279 


1,579 
5,212 
1,048 
5,818 
1,046 
1,521 


412 
123 
341 
405 
27 

389 
1,917 

437 
2,430 

608 

270 
82 


23.4 
52.8 
43.7 
38.7 
27.6 

24.6 
36.8 
41.7 
41.8 
58.1 
17.8 

ia7 


141.1 
163.4 
160.8 
109.3 
176.7 

166.9 
155.4 
152.6 
143.6 
156.9 
164.3 
168.1 


10.0 
14.5 
14.4 
17.5 
9.6 

14.4 
13.1 
10.7 
13.1 
15.6 
13.5 
10.0 


7.1 
8.9 
8.5 
10.8 
5.5 

8.7 
8.4 
7.0 
9.1 
9.9 
8.2 
6.0 


20,811 


7,531 


36.2 


153.5 


13.4 


8.7 


It  will  be  noted  that  in  each  of  the  departments  more  than  15  per 
cent  of  the  employees  in  nonproductive  occupations  worked  overtime 
and  that  in  all  but  one  department  the  overtime  per  employee 
amounted  to  10  or  more  hours  during  the  period.  The  worst  condi- 
tions as  regards  overtime  are  shown  for  the  mechanical  rolling  mills, 
where  38.7  per  cent  of  the  employees  worked  overtime,  averaging 
17.5  hours  of  overtime  during  the  period.  As  the  regular  working 
time  of  the  employees  in  this  department  averaged  74.1  hours  per 
week,  the  addition  of  7.7  hours  of  overtime  per  week  made  the  actual 
working  time  of  these  employees  81.8  hours,  which  is  almost  equiva- 
lent to  12  hours  per  day  for  7  days  per  week. 

OVERTIME  WORK  ON  SUNDAY. 

The  overtime  work  reported  for  the  plants  now  under  considera- 
tion was  in  large  part  performed  on  Sunday.    The  following  table 
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distributes  the  overtime  workws  according  as  their  overtime  work 
had  been  done  on  Smiday  or  on  week  days: 

DISTRIBUTION  IN  NINE  LARGE  PLANTS  OF  OVERTIME  WORK  BETWEEN  SUNDAY 

AND  WEEK  DAYS. 


Depertmenta. 


Percentage  of  overtimfi  work  per- 
fonnedby— 


Smi^oyees  in  pro- 
ductive occupa- 
tions. 


Sunday. 


Week 
days. 


Employees  in  n<m- 
productiTe  occu- 
pations. 


Sunday. 


Week 
days. 


Blast  fomaoes 

Beesemer  converters 

Open-hearth  furnaces 

Rolling  mills,  mechanical 

Rolling  mills,  hand 

Power,  mechanlml.  and  yard  force: 

Steam,  gas,  and  water 

Yard  and  transportation 

Electrio  power  and  repairs 

Shops 

Mecxianical  repairs 

Sbipi^ng. 

Iflsoellaneous... 


61.8 
67.6 
83.7 
68.2 
63.5 


38.2 
32.5 
16.3 
3L8 
36.5 


58.3 
50.6 
83.2 
80.2 
23.1 

87.1 
68.4 
67.6 
89.4 
83.3 
49.8 
33.5 


4L7 
4a6 
16.8 
19.8 
76.9 

12.9 
4L6 
42.4 

aae 

66.7 

5a2 

66.5 


Total. 


73.8 


26.2 


54.1 


45.9 


It  will  be  seen  that  about  three-fourths  of  the  overtime  work  for 
employees  in  productive  occupations  consisted  in  working  on  Sun- 
day, while  for  the  nonproductive  employees,  who  were  for  the  most 
part  men  making  repairs  of  various  kinds,  only  a  little  more  than 
one-half  of  the  overtime  was  performed  on  Sunday.  The  overtime 
work  on  Sunday  consists  of  two  different  classes  of  work — first,  the 
operation  of  the  department  for  one  or  more  additional  turns  on 
Sunday,  and,  second,  extensive  repairs  and  rebuilding  operations, 
which  sometimes  require  the  whole  of  Sunday  to  complete.  In  the 
open-hearth  department,  for  example,  two  of  the  plants  under  con- 
sideration operated  two  extra  Sunday  turns  during  the  period  imder 
consideration,  thus  giving  each  employee  in  the  department  24  hours 
of  overtime  on  Sunday.  One  of  the  plants  included  regularly 
operated  its  open-hearth  furnaces,  Bessemer  converters,  and  rolling 
mills  7  days  per  week  throughout  the  greater  part  of  the  year  1910. 
Sunday  work  for  the  employees  in  this  establishment  was  not  counted 
as  overtime  work  except  for  the  small  number  of  employees  who  had 
a  regular  working  schedule  of  only  6  days  per  week.  This  particular 
plant,  it  may  be  noted,  had  a  much  larger  proportion  of  employees 
working  7  days  per  week  than  did  the  Bethlehem  Steel  Works  at  the 
time  of  the  strike. 

PAYMENT  FOR  OVERTIME  WORK. 

For  the  nine  plants  under  consideration  absolutely  no  payments 
are  ma^e  for  overtime  in  addition  to  the  regular  rates  of  wages.    As 
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a  matter  of  fact,  the  tonnage  men  when  required  to  work  overtime  on 
repairs  receive  an  hourly  rate  which  is.  very  much  less  than  the  aver- 
age amount  which  they  receive  when  working  on  tonnage.  This 
applies  particularly  to  the  employees  in  the  rolling  mills.  Similarly, 
the  foremen  and  other  salaried  employees  not  only  do  not  receive 
extra  compensation  for  overtime  work,  but  are  expected  to  work 
whenever  they  are  needed  at  their  regular  monthly  compensation. 
Even  the  machinists,  bricklayers,  and  other  artisans,  who  throughout 
their  trades  generally  are  paid  at  the  rate  of  time  and  a  half  for 
overtime  and  double  time  on  Sundays,  receive  in  all  of  the  plants 
under  consideration  only  the  regular  time  rate. 

The  same  situation  exists  in  most  of  the  other  large  steel  plants 
throughout  the  country,  although  there  are  a  few  in  which  the  ma- 
chinists, bricklayers,  and  others  in  similar  trades  receive  some  addi- 
tional compensation  for  overtime  work  above  their  regular  rate  of 
pay.  In  the  open-hearth  department  there  is  one  plant  of  moderate 
size  in  which  all  the  productive  employees  are  paid  twice  the  regular 
rate  whenever  they  are  called  upon  to  perform  any  overtime  work. 
There  is  also  one  very  small  open-hearth  plant  in  which  the  melters' 
helpers  and  chargers  receive  25  per  cent  above  the  regular  rate  for 
overtime  work.  Altogether,  however,  there  are  only  182  employees 
out  of  a  total  force  of  14,618  in  the  open-hearth  department  who  re- 
ceive any  compensation  in  addition  to  their  regular  wages  for  over- 
time work.  In  the  blast  furnaces  only  149  out  of  31,821  employees 
receive  any  rate  higher  than  their  regular  wage  for  overtime  work. 
In  the  power,  mechanical,  and  yard  force,  where  there  is  a  relatively 
large  proportion  of  highly  skilled  workmen  who  are  well  organized 
outside  of  the  steel  industry,  a  much  larger  proporticm  of  the  em- 
ployees are  paid  extra  rates  for  overtime  work.  The  situation  for 
this  class  of  employees  is  shown  in  the  following  table  : 

NUMBBB  AND  FEB  CENT  OF  EMPLOYEES  IN  THE  FOWEB,  MECHANICAL,  AND  YABD 
FOBCB  BECSIVING  OTHEB  THAN  THE  BBOULAB  BATE  FOB  OVEBTDCE  WOBK,  BY 
DISTBICra 


Total 
Dumber  of 
employees. 

Number  paid  extra  rate  for 
ovwtime  work. 

Per  oent  paid  extra  rate  for 
ovwtime  work. 

DMIota. 

50  per 
oent 
above 
regular 
rate. 

Mper 
cent 
above 
regolar 
rate. 

Other 

amoonts 

above 

regular 

rate. 

50  per 
cent 
above 
regular 
rate. 

25  per 
oent 
above 
regular 
rate. 

Other 

amounts 

above 

regular 

rata. 

tr^^Fnglftn^.... 

1,319 
7,365 
34,965 
18,665 
8,364 

47 
751 
502 
460 

88 

59 

''"85 
645 

8.6 

ia2 

1.4 
2.5 
2.6 

45 

13.7 

.1 

3.6 

Ea8tem.T 

62 
6 
6 

0.8 

Great  Li&ukd'iflddle  West! 

?.^ 

Total 

66,658 

1,848 

1,747 

74 

2.8 

2.7 

.1 

1  Less  than  one-tenth  of  1  per  cent. 
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With  few  exceptions  all  the  employees  noted  in  the  above  table 
as  receiving  extra  compensation  for  overtime  work  are  employed 
by  what  are  classed  in  this  report  as  ^  small  companies.''  As  the 
large  companies  largely  determine  the  working  conditions  in  the 
industry,  this  fact  is  of  significance.  Only  two  of  the  large  com- 
panies recognize  any  organizations  of  labor,  and  none  of  the  large 
companies  have  recognized  the  propriety  of  pa3ring  their  unorgan- 
ized workmen  at  a  higher  rate  when  they  are  called  upon  to  perform 
overtime  work.  This  fact  alone  is  sufficient  to  account  for  much  of 
the  overtime  work  that  is  to  be  found  in  the  industry.  As  matters 
stand  there  is  no  incentive  for  the  superintendent  or  foreman  to  cut 
down  the  amount  of  overtime  work  done  under  his  direction,  since 
overtime  work  if  paid  at  the  regular  time  rate  does  not  increase  the 
cost  of  production. 

EXTRSMB  CASES  OF  OVBRTIMB  WORK. 

In  order  to  show  what  this  overtime  work  may  amount  to  in 
extreme  cases,  an  interview  with  a  millwright  foreman  may  be  cited: 

The  hours  in  this  department  (mechanical  repair)  are  10  per  day — 
there  is  only  one  shift  The  men  receive  the  regular  rate  for  over- 
time, but  the  foreman  does  not  receive  any  extra  pay  for  overtime, 
although  he  is  '^  docked  "  for  any  short  time.  The  men  in  this  de- 
partment are  not  satisfied,  because  in  1907  their  hours  were  cut  from 
12  to  10  and  the  night  shift  was  abolished.  The  men  are  now  ex- 
pected to  do  nearly  as  much  in  10  hours  as  was  formerly  done  in  12 
hours.  Moreover,  the  pay  earned  by  most  of  them  makes  it  almost 
impossible  to  live  on  wnat  they  earn  in  10  hours.  This  makes  them 
gL^  to  get  the  overtime  work  even  when  paid  at  regular  time  rate. 
When  about  to  work  overtime — ^which  is  compulsorv — they  are  often 
notified  the  day  before  and  are  exj^ected  to  bring  along  enough  food 
to  last  for  two  shifts.  The  superintendent  disa>urages  their  going 
out  to  ffet  anything  warm  to  eat.  I  worked  last  week  all  day  l^urs- 
day  and  Tliursday  night  and  Friday  imtil  7  p.  m.  without  stc^pinff 
and  without  any  warm  food.  I  went  back  on  the  job  Saturday  and 
worked  12  hours;  but  slept  Saturday  night  and  all  day  Sunday,  I  was 
so  tired. 

Another  flagrant  case  of  overtime  work  may  be  cited  at  one  of  the 
southern  blast  furnaces  which  was  reported  as  follows  in  the  notes 
of  the  Bureau's  agent: 

Overtime  work  amon^  the  "  turn  men ''  at  the furnaces  is 

quite  usual.  This  overtime  consists  of  working  an  extra  shift  and 
is  faiown  as  "  doubling  bacf  When  a  day  man  "  doubles  back,''  he 
works  on.  the  night  force  after  a  day  of  work.  If  he  then  continues 
to  work  the  following  day,  he  works  36  hours  continuously,  and  this 
is  not  unusual.  The  men  who  '^  double  back  "  are,  as  a  rule,  men  who 
have  frequent  periods  of  rest,  and  who  can,  therefore,  sleep  while  on 
duty,  but  this  is  not  true  in  all  cases.  One  skip-hoist  man  was  inter- 
viewed, however,  who  said  he  has  sometimes  worked  two  18-hour 
shifts  in  succession  and  sometimes  48  hours  continuously.  Skip-hoist 
men  have  but  little  leisure,  and  they  can  not  leave  their  posts. 
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Durinff  the  week  preceding  the  agent's  visit  W H ,  a  sand- 
man, said  that  he  was  on  duty  continuously  from  8.30  p.  m.  on  Friday 
until  Monday  at  6  p.  m.  He  said  he  usually  slept  from  about  10  p.  m. 
to  3  or  4  a.  m.    The  other  members  of  his  crew,  he  said,  had.  worked 

most  of  the  week  both  night  and  day.    S-; —  L ,  a  trough  man, 

said  that  the  week  precedmg  the  agent's  visit  he  worked  the  equiva- 
lent of  15  shifts  between  Friday  at  6  p.  m.  to  Saturday  noon  of  the 
following  week.  He  was  on  duty  all  of  the  time  except  Wednesday 
night;  part  of  the  time  he  did  one-half  of  a  sand  cutter's  work  in 
p^ldition  to  his  own  work,  and  from  Friday  night  to  Saturday  noon 
Lo  did  two  men's  work,  getting  credit*  for  three  days.  One  week  in 
September  he  said  he  worked  continuously  night  and  day.  A  fellow 
workman  said  that  he  understood  that  on  September  24  L had 

Sut  in  26  extra  days  during  the  month,  some  of  them,  necessarily,  by 
oing  double  duty  as  well  as  working  both  night  and  day.  L- — 
himself  thought  he  had  a  few  less  than  26  extra  days.  This  man's 
occupation  is  preparing  the  trough  through  which  the  iron  nms  from 
the  riimace  to  the  runway.  Careful  inauiry  was  made  as  to  the  time 
he  actually  works.  When  on  day  turn  ne  is  busy,  he  says,  from  6  to 
9  a.  m.  and  from  3  to  4.30  p.  m.  At  night  he  works  from  4  to  6  p.  m., 
from  9  to  11  p.  m.,  and  from  3  a.  m.  to  4.30  p.  m. 

There  is  no  reason  to  doubt  the  story  which  this  man  tells  of  con- 
tinuous employment.  What  he  says  is  only  corroborative  of  what 
was  reported  concerning  him  by  several  other  employees.  Neither  is 
his  case  unusual,  except  in  the  large  amount  of  overtime  work  done. 
Continuous  periods  of  36,  48,  and  60  hours  of  employment  are  fairly 

usual  at  the furnaces.    This  overtime  work  is  requested  by  the 

foreman,  but  is  not  required.  L— — ,  the  man  reportea  upon  aoove, 
says  that  he  does  this  large  amount  of  work  b^ause  he  wishes  to 
dress  well,  "  like  white  f olfa,"  and  that  he  can't  do  it  without  work- 
ing overtime.  For  his  labor  night  and  day  he  receives  from  $65  to 
$70  per  month.  All  of  the  men  interviewed  said  that  they  were  free 
to  decline  to  work  overtime  if  they  cared  to  do  so,  and  many  always 
refuse. 

It  should  be  remembered,  however,  that  the  men  are  also  free  to 
decline  to  work  on  their  regular  turn.  According  to  the  superin- 
tendent, some  of  them  do  not  work  more  than  two-thirds  of  the  time. 
There  can  be  no  doubt  that  when  a  foreman  comers  to  a  man  and  asks 
him  to  "  help  out "  he  feels  under  some  compulsion  to  comply.  An 
intelligent  white  man,  a  machinist  and  a  former  employee,  explained 
that  the  men  fear  to  court  the  disfavor  of  the  foreman  by  declining 
to  work  overtime  when  requested.  It  may  cause  them  no  immediate 
disadvantage,  but  it  might  do  so  in  case  of  curtailment.  A  colored 
employee  said  that  inasmuch  as  the  superintendent  always  treated 
them  well,  they  wanted  to  help  him  if  necessary.  To  refer  again  to 
L- — ,  when  the  agent  called  upon  him  at  noon  on  Saturday  after  he 
had  worked  15  days  in  a  week  and  18  hours,  he  was  dressed  in  his 
$80  suit  and  about  to  hurry  away  for  the  afternoon,  for  the  purpose, 
as  he  stated.of  being  absent  when  the  foreman  sent  for  him  to  come 
and  work.  He  was  certain,  he  said,  that  he  would  be  called  upon  to 
work  that  afternoon. 

It  may  be  noted  that  all  this  overtime  work  is  paid  for  at  the 
regular  rate. 
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CHAPTER   VII. 

IBBEOULABITT  07  EMPLOTHEHT. 

INTRODUCTION. 

In  interviews  with  workmen  during  the  course  of  this  investiga- 
tion many  complaints  were  made  with  regard  to  the  working  condi- 
tions in  the  iron  and  steel  industry,^  but  there  was  no  complaint  so 
frequently  made  or  so  strongly  expressed  as  that  regarding  irregu- 
larity of  employment.  There  were  many  points  on  which  the  work- 
men did  not  agree;  many  complained  of  the  long  hours,  others  wished 
no  change  in  the  hours  of  labor;  many  complained  of  low  wages,  oth- 
ers felt  tjiey  were  being  paid  at  a  fair  rate;  but  in  all  parts  of  the 
country  and  in  all  occupations  practically  all  of  the  workmen  inter- 
viewed considered  questions  affecting  hours  of  labor  and  rates  of 
wages  of  less  importance  than  the  constantly  recurring  periods  of  im- 
employment  and  the  uncertainty  which  attended  the  work  at  all  times. 
Even  when  the  mills  were  running  at  full  capacity  there  was  still  the 
uncertainty  as  to  how  much  longer  the  boom  would  last  and  when 
the  mills  would  be  shut  down  or  operated  only  half  tpie. 

The  irregularity  of  work  and  the  frequent  unemployment  is  ob- 
jected to  by  the  workmen,  not  only  because  it  greatly  reduces  the 
amount  of  their  annual  income,  but  also  because  it  is  impossible  in 
times  of  prosperity  to  tell  upon  what  scale  expenditures  should  be 
made  in  order  to  provide  a  fund  out  of  which  a  family  can  be  sup- 
ported during  periods  of  idleness. 

Furthermore,  such  irregularity  of  work  conduces  to  frequent  mov- 
ing from  locality  to  locality  in  the  hope  that  some  time  a  position 

>In  1900  tbe  steel  works  aodroUfaigmUls  bad  relatively  tliB  largest  flnotnatlon  In  the  stxe  of  tbe  labor 
Ibfoeof  any  of  tbe  large  mannfaotmlng  Industries.  Tbls  is  shown  in  the  following  table,  drawn  from  tbe 
Abstnwt  or  Statistlos  of  Mannfkotores  of  the  United  States  (BnUetin  of  the  Bnrean  of  the  Censos),  1910» 
p.  32: 


iDdnstiles. 

Percent 
of  mini- 
mum on 
maxl- 

nmnber 
of  em- 
ployees. 

Industries. 

Percent 
ormln^ 
mum  on 
maxi- 
mum 
number 
of  em- 
ployees. 

Steel  works  and  roiang  mflto 

Lumber  and  timber  producto 

Car  bnlldlng  and  repairs 

75.8 
80.7 
87.8 
80.1 

91.0 

Tobacco  manofaotures 

ClotUng,  men's,  including  shirts 

Boots  and  shoes •••. 

91.6 
91.8 
01.8 

Printing  and  pabllshins...... 

Cotton  goods:  ......    

98.8 

WoolsOiWontedy  and  Wt  goods,  and 

97  6 
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affording  steady  employment  will  be  obtained.  In  the  case  of  men 
with  families  the  movement  from  town  to  town  means  not  only  a 
considerable  expenditure  for  railroad  fares,  but  also  a  great  deal  of 
expense  incident  to  settling  in  a  new  home.  Frequently  debts  are 
incurred  at  the  time  of  going  to  the  new  town  which  prevent  the 
workman  from  regaining  his  independ^bce. 

It  should  be  understood  in  considering  the  prevalence  of  these  c<»n- 
plaints  that  the  principal  part  of  the  field  work  for  this  investigation 
was  made  during  1910,  when  the  production  of  iron  and  steel  was 
greater  than  in  any  preceding  year.  From  January  until  May,  1910, 
practically  every  furnace  and  steel  works  in  the  United  States  was 
operated  to  its  full  capacity  and  many  were  making  a  great  deal  of 
overtime  and  operating  their  steel  works  and  rolling  mills  7  days  a 
week.  From  May  until  the  end  of  the  year  the  production  gradually 
declined,  but  until  November  the  daily  production  of  pig  iron  was 
very  little  below  70,000  tons,  which  is  the  average  daily  output  for 
three  years— 1909  to  1911 — and  may  be  considered  as  about  the  nor- 
mal demand  of  the  United  States  for  pig  iron  at  the  present  time. 

During  1911  the  average  daily  production  fluctuated  between 
56,000  and  70,000  tons  per  day,  the  average  for  the  year  being  63,887. 
During  the  two  years  over  which  the  field  work  of  the  present  inves- 
tigation extended  the  total  production  was  at  least  as  large  as  could 
have  been  expected  and  yet,  at  the  same  time,  complaint  was  heard 
from  all  classed  of  employees,  skilled  and  unskilled,  native  and  immi- 
grant, of  the  irregularity  and  uncertainty  of  employment  in  the  iron 
and  steel  industry. 

This  striking  situation  in  which  there  are  complaints  as  to  the 
uncertainty  and  irregularity  of  work  during  a  period  of  fair  pros- 
perity is,  in  large  degree,  the  natural  result  of  the  business  policies 
followed  in  the  industry.  As  is  fully  explained  in  Chapter  XIV, 
it  is  a  fixed  and  characteristic  policy  of  the  iron  and  steel  indus- 
try to  operate  each  producing  unit  to  its  fullest  capacity  and  for 
the  maximum  number  of  working  hours  during  a  period  of  active 
demand,  and  then  as  soon  as  there  is  a  decline  in  the  market  to  shut 
down  completely  and  wait  an  accumulation  of  orders  or  the  de- 
velopment of  better  prices.  The  causes  of  this  policy  and  its  effects 
upon  the  workmen  and  upon  the  productive  efficiency  of  the  industry 
are  fully  discussed  elsewhere.^ 

The  extent  of  the  fluctuation  in  the  iron  and  steel  production  dur- 
ing several  years,  and  of  the  resultant  irregularity  in  employment, 
are  considered  in  the  remaining  pages  of  this  chapter.  The  precise 
effect  of  such  fluctuations  upon  the  annual  earnings  of  the  workmen 
is  separately  shown  in  the  next  chapter. 

>8ee  9.  87a. 
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FLUCTUATIONS  IN  PIG-IRON  PRODUCTION. 

Since  pig  iron  forms  the  fundamental  material  for  all  other 
branches  of  the  iron  and  steel  industry,  and  also  because  large 
stocks  of  pig  iron  are  seldom  kept,  the  production  figures  for  blast 
furnaces  indicate  with  a  fair  degree  of  precision  the  amount  of 
activity  in  the  industry  as  a  whole  from  month  to  month.  The 
following  table  shows  the  average  daily  production  per  month 
during  each  of  the  five  years,  1907  to  1911: 

AVERAGE  DAILY  OUTPUT  PER  MONTH,  IN  GROSS  TONS,  OF  COKE  AND  ANTHRACITE 
PIG  IRON  IN  THE  UNITED  STATES,  1907  TO  1911. 


[From  the  Iron  Age,  Jan.  U,  1912,  p.  140.] 

Months. 

1907 

1908 

1900 

1910 

1011 

Jftnuary.. 

71,149 
73,088 
71,821 
73,885 
74,048 
74,488 
72,763 
72.694 
72,783 
76,383 
60,937 
39,815 

33,918 
37,163 
39,619 
38,289 
37,603 
36,444 
80,287 
43,861 
47,300 
50,554 
51,596 
56,158 

67,975 
60,970 
59,232 
57,962 
60,753 
64,656 
67,793 
72,546 
79,507 
83,856 
84,917 
85,022 

84,148 
85,616 
84,459 
82,792 
77,102 
75,516 
60,306 
67,963 
68,476 
67,520 
63,059 
57,349 

56,752 

Febnuury , ', 

64,000 

March 

70.036 

April 

68,836 

kd^::;::;;;;;;::::::. :.:.:.:.:.:.:.:.:. :.:.:::::::: 

61,079 

June 

59,585 

July 

57,841 

Auenst 

62,150 

Sej^ember 

65,903 
67,811 
66,048 

October 

November 

66,912 

During  the  past  five  years  it  will  be  seen  that  the  average  daily 
production  has  varied  from  83,918  tons  in  January,  1908,  to  85,616 
tons  in  February,  1910.  The  average  daily  production  during  the 
month  of  greatest  activity  was,  therefore,  more  than  2^  times  as 
great  as  during  the  month  of  depression.  Furthermore,  in  each 
year  except  1911  the  production  of  pig  iron  in  the  month  of  greatest 
activity  was  approximately  1^  times  as  great  as  the  production 
during  one  or  more  months  of  comparative  depression,  and  even 
in  1911  the  rate  of  production  in  March  was  almost  25  per  cent 
higher  than  in  January.  Furthermore,  from  month  to  month  the 
variation  is  considerable.  For  example,  in  1911  the  rate  of  produc- 
tion increased  from  January  to  February  by  about  7,300  tons  and 
from  February  to  March  by  approximately  6,000  tons.  In  April 
the  rate  of  production  fell  off  1,200  tons  and  in  May  almost  8,000 
tons.  During  each  of  the  other  months,  except  November  and  De- 
cember, there  was  a  decline  or  advance  in  the  rate  of  production 
amounting  to  1,400  tons  or  more  per  day. 

PLUCTUATIONS  IN  BMPLOYMBNT  IN  BLAST  FURNACES,  1907  TO  1911. 

The  significance  of  the  fluctuations  in  production  will  be  seen  when 
it  is  understood  that  an  advance  or  decline  of  1,000  tons  in  the  daily 
rate  of  pig-iron  production  means  a  change  of  more  than  500  men 
in  the  total  number  required  to  operate  the  blast  furnaces.    For  1909 
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the  average  output  per  man  per  day  for  the  blast  furnaces  of  the 
country,  as  determined  frcmi  the  statistics  of  the  Bureau  of  the 
Census,  amounted  to  approximately  1.829  tons.  The  following  table 
shows  the  approximate  number  of  workmen  employed  in  the  blast 
furnaces  during  each  month  of  the  five  years,  1907  to  1911. 

The  figures  in  this  table  are  obtained  by  dividing  the  average  daily 
pig-iron  production  shown  in  the  table  on  page  207  by  the  average 
output  of  1.829  tons  per  man  per  day.  It  should  be  clearly  under- 
stood that  these  figures  are  presented  only  as  rough  approximations, 
since  variations  may  be  produced  by  any  one  of  several  causes:  (1) 
The  most  inefficient  furnaces  are  the  ones  which  are  first  put  out  of 
blast  or  banked,  consequently  in  times  of  depression  the  average 
output  per  man  per  day  is  higher  than  in  times  of  full  operation. 
The  figures  shown  in  the  following  table  are,  therefore,  very  con- 
servative as  regards  the  number  of  men  laid  off  during  months  of 
depression.  (2)  There  are  seasonal  variations,  due  to  climatic  causes, 
but  for  the  country  as  a  whole  they  would  have  very  little  effect  on 
the  figures  shown.  (3)  When  a  furnace  is  first  put  into  blast  its  out- 
put is  likely  to  be  low  for  several  days  until  the  furnace  is  working 
smoothly.  During  periods  of  recovery  from  depression,  therefore, 
the  number  of  men  will  actually  be  increased  somewhat  more  rapidly 
than  is  shown  in  the  table. 

APPROXDCATB  AVERAGE  NUICBER  OF  HEN  EHPLOTED  IN  BLAST  FXTBNACES,  EACH 

MONTH,  1907  TO  mi. 


[Compotod  from  ftTenge  daUy  output  of  pig  iron  on  basis  of  1.8»  tons  per  man  per  daj.] 

MonUifl. 

1907 

1908 

1909 

1910 

mi 

Tftonaiy 

38,900 
39,933 
39,208 
40,396 
40,486 
40,725 
39,783 
39,691 
39,794 
41,217 
33,317 
21.769 

18,645 
20,319 
21,662 
20,034 
20,659 
19,926 
21,480 
23,976 
26,861 
27,640 
28,209 
30,704 

81,096 
83,338 
82,385 
31,601 
33,217 
36,360 
37,066 
39,664 
43,470 
46,848 
46,428 
46,486 

46,008 
46,810 
46,178 
46,266 
42,165 
41,288 
37,802 
87,169 
37,439 
36,916 
34,806 
31,366 

81,020 

Febnuury 

36,041 

Ibitti , .'. 

38,292 
37,636 
33,305 
82,678 

AwU 

^::;;;:;;:::::::::::::::;::::::::::;:::::;::::;:: 

7lUM ,.r.T .   -.T.r 

July 

31,624 

Ancust 

83,900 

8«S«nb<v 

36,082 
87,075 

O^ber 

Nffvmnbnr       

86, 4«) 
36,097 

Deoonber 

The  approximate  number  of  employees  in  the  blast  furnaces 
ranged  from  18,545  in  January,  1908,  to  46,810  in  February,  1910. 
From  October,  1907,  to  December  of  that  year  approximately  20,000 
employees  were  laid  off  following  the  panic  of  1907.  Complete  re- 
covery from  the  depression  was  not  reached  until  August,  1909. 
The  12  months  following  were  the  most  prosperous  in  the  history  of 
the  industry  and  a  labor  force  of  46,000  men  was  built  up  to  handle 
the  blast  furnaces  of  the  country.  By  the  end  of  the  year  1910, 
however,  16,000  of  these  men  had  been  laid  off  and  not  more  than 
7,000  were  taken  on  during  1911.    These  great  fluctuations  are  in 
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large  measure  the  direct  result  of  certain  features  of  die  general 
financial  and  economic  situation  with  which  this  discussion  is  in  no* 
wise  concerned. 

Of  still  more  importance  in  such  a  study  as  this  are  the  smaller 
fluctuations  which  occur  from  month  to  month,  and  which  are  in 
large  part  due  to  the  attempts  of  the  blast  furnace  operators  to 
anticipate  the  market  and  avoid  creating  large  stocks  of  pig  iron  by 
blowing  out  or  banking  their  furnaces  "  in  the  nick  of  time."  While 
for  the  reasons  mentioned  above  the  montlily  fluctuations  in  the 
labor  force  shown  in  the  preceding  table  can  not  be  considered  as 
absolutely  accurate,  they  are  sufficiently  approximate' to  indicate  that 
for  49  of  the  60  months  shown  in  the  table  there  were  variations, 
from  month  to  month,  in  the  number  of  men  on  the  pay  rolls  amount- 
ing to  600  or  more  employees. 

In  81  of  the  60  months  these  fluctuations  amounted  to  1,000  or 
more  employees,  and  in  several  other  cases  they  were  only  100  short 
of  that  number.  In  more  than  one-half  of  the  months  from  1907 
to  1911,  inclusive,  therefore,  1,000  men  were  being  taken  on  or  dis- 
charged from  the  labor  force  for  the  blast  furnaces  alone.  Further- 
more, these  men  were  uncertain  whether  at  the  time  they  were  hired 
they  would  have  1  month  or  6  months  of  steady  work,  and  when  they 
were  discharged  there  was  equal  uncertainty  whether  they  would  be 
out  of  work  for  only  a  few  weeks  or  for  as  many  months. 

Such  a  condition  can  exist  only  in  an  industry  where  productive 
capacity  has  been  enlarged  until  it  far  surpasses  the  normal  demand, 
and  where  a  large  amount  of  equipment  is  allowed  to  remain  idle 
a  large  part  of  the  time  to  be  ready  to  reap  large  profits  during  a 
short  period  of  high  prices. 

Equipment  and  capacity  for  producing  iron  and  steel  have  in 
recent  years  been  greatly  enlarged,  so  that  at  the  present  time  (1912) 
the  capacity  is  nearly  50  per  cent  greater  than  the  previous  maximum 
demand.  In  1912  there  is  in  the  United  States  a  productive  capacity 
for  pig  iron  of  40,000,000  ^  tons  a  year  while  the  maximum  demand 
in  any  previous  year  (1910)  was  27,800,000  tons.  The  blast  furnaces 
of  1912  running  at  full  capacity  could,  therefore,  produce  all  the 
tonnage  of  1910  in  8  months  and  be  shut  down  completely  for  the 
other  4  months  of  the  year. 

This  condition  can  not  be  justified  on  the  ground  that  this  over- 
capacity is  necessary  to  meet  seasonal  demands.  The  iron  and  steel 
industry  is  not  to  any  considerable  degree  a  seasonal  industry.  To 
some  extent,  the  industry  is  affected  by  the  fact  that  building  opera- 
tions are  largely  begun  in  the  early  spring  and  that  track  work  on 

^TestimoDy  of  J.  A.  Farrell,  In  HearlDgs  before  House  Committee  on  IiiTestigatioii  of 
United  States  Steel  Corporation,  p   265. 

7447**— 8.  Doc.  110,  62-1,  vol  3 ^14 
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the  railroads  is  a  summer  operation.  The  heaviest  demands  for 
rails  and  for  structural  steel  are,  therefore,  for  spring  and  summer 
deliveries.  To  a  somewhat  greater  extent  also  the  canning  season 
affects  the  production  of  tin  plate.  As  a  whole,  however,  the  effect 
from  seasonal  operations  is  very  slight,  especially  as  compared 
with  a  large  number  of  other  industries.  If  seasonal  operations 
alone  were  the  chief  causes  of  unemployment,  the  workmen  would 
be  much  better  off  for  they  would  then  know  what  to  expect  As 
it  is,  they  do  not  know  more  than  a  week  or  two  ahead  when  opera- 
tions will  slow  down  or  cease  altogether. 

FLUCTUATIONS  IN  EMFLOTMENT  IN  STEEL  WORKS  AND  ROLLING 

mixs. 

Considering  the  iron  and  steel  industry  as  a  whole  the  fluctuations 
in  employment  were  much  greater  than  is  indicated  by  the  figures 
for  the  blast  furnaces  alone.  This  is  due  to  the  fact  that  in  times 
of  depression  or  of  slack  demand  the  rolling  mills  and  steel  works 
are  likely  to  be  shut  down  before  any  great  decrease  is  made  in  the 
blast-furnace  production.  There  are  no  figures  available  by  which 
the  fluctuations  of  employment  in  the  steel  works  and  rolling  mills 
can  be  shown  for  the  country  as  a  whole.  However,  sufficient  idea 
of  the  frequency  and  extent  of  such  fluctuations  can  be  gained  from 
a  study  of  the  statistics  of  employment  in  a  single  large  plant.  For 
this  plant  data  are  available  showing  for  each  month  from  1905  to 
1910,  inclusive,  the  average  number  of  men  employed  in  each  depart- 
ment and  in  the  plant  as  a  whole.  These  figures  are  shown  in  the 
table  which  follows  and  clearly  illustrate  the  great  fluctuations 
which  occurred  in  the  plant  from  month  to  month.  Furthermore, 
it  should  be  said  that  this  plant  has  a  reputation  throughout  the 
industry  of  being  one  of  the  most  constant  in  its  operation  and  of 
suffering  less  from  periods  of  depression  than  most  of  the  large  steel 
plants. 


AVERAGE  NUMBER  OF  EMPLOYEES  IN  EACH  DEPARTMENT  OP  A  SINGLE  LARGE 
PLANT  DURING  EACH  MONTH,  1906  TO  1910. 

Years  and  months. 

Blast 
furnaces. 

Convert- 
ing 

worics 
and  open 

hearth. 

Rolling 
mills. 

Mechan- 
ical, 

electrical, 

and 
foundry. 

Docks, 
yards, 
and 
miscel- 
laneous. 

TotaL 

1905. 
January 

912 

1,113 

1,100 

1,055 

1,005 

930 

010 

904 

935 

866 

867 

930 

£90 
743 
760 
742 
771 
757 
726 
782 
760 
765 
741 
746 

1,069 
1,234 
1,283 
1,236 
1,318 
1,325 
1,239 
1,336 
1,261 
1,272 
1,438 
1389 

1,278 
1,366 
1,305 
1,356 
1,336 
i;331 
1,240 
1,362 
1,548 
1,622 
1,428 
1,806 

1,451 

1,603 
1,710 
1,454 
1,841 
1,832 
1,790 
2,005 
2,115 
2,395 
1,706 
2,282 

6,290 

February 

0,059 

March 

6,158 

Anril 

6842 

iSy : :::             . 

6,269 

June.....;....^ 

July 

6,176 

6;906 

jLupiflt 

6,389 

September 

6,619 

October 

6,F23 

November ,..,,,^„,^,^^-- 

6,180 

7,182 
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iLVBRAGE  NUMBER  OF  EMPLOYEES  IN  EACH  DEPARTMENT  OF  A  SINOLB  LARGE 
PLANT  DURING  EACH  MONTH,  1906  TO  1910-CoDclcided. 


Yevs  and  montbs. 


Blast 
fumaoes. 


Conrert- 

iXlK 

works 
and  open 
hearth. 


Rolling 
mills. 


Mechan- 
ical, 

dectrioal, 
and 

fcnindry. 


Dodks, 

yanb, 

and 

misoel- 


TotaL 


1906. 


January 

Febmaiy... 

March 

AmU 

May 

June 

July 

August...., 
September. 
October.... 
November., 
December.. 


1907. 


January 

February.., 
March 

^•.•.:::: 

June 

July 

August 

September. 

October 

November., 
December.. 


1908. 


January. ... 
February.. 
March 

^::-.::: 

June 

July 

August.... 
September. 

October 

November. 
December.. 


1909. 


January 

February.. 
March 

^■.::::: 

June 

July 

August 

September. 

October 

November. 
December.. 


1010. 


January 

February... 

March 

April 

Msiy 

June 

July 

August 

September. 

October 

November., 
December.. 


1,079 
1,080 
1,342 
1,322 
1,365 
1,384 
1,305 
1,343 
1,368 
1,093 
1,227 
1,179 


1,224 
1,247 
1,282 
1,302 
1,262 
1,175 
1,168 
1,168 
1,195 
1,195 
1,004 
900 


1,115 

1,191 

1,210 

1,106 

1,020 

1,006 

936 

906 

849 

847 

842 


037 

1.138 
1,161 
1,015 
1,117 
1,229 
1,177 
1,148 
1,100 
1,189 
1,211 
1,182 


1,212 

1,274 

1,217 

1,125 

1,132 

1,118 

1,062 

1,011 

953 

946 

1,027 

904 


806 

796 

838 

868 

921 

965 

1,017 

1,099 

1,092 

1,235 

1,081 

1,041 


1,111 
1,149 
1,104 
1,214 
1,166 
1,140 
1,152 
1,256 
1,306 
1,363 
1,226 
919 


668 
485 

470 
^6 
431 
438 
443 
426 
526 
585 
646 
778 


707 

811 

879 

921 

987 

972 

1,022 

965 

1,060 

1,047 

1,188 

1,103 


1,208 

1,192 

1,203 

1,341 

1,283 

1,394 

1,153 

969 

751 

706 

706 

626 


1,585 
1,570 
1,601 
1,700 
1,719 
1,670 
1,658 
1,706 
1,704 
1,736 
1,790 
1,760 


1,732 
1,806 
1,755 
1,736 
1,806 
1,827 
1,800 
1,979 
1,897 
2,072 
2,000 
1,721 


1,197 
883 
1,261 
1,081 
1,130 
1,168 
1,196 
1,000 
1,160 
1,223 
1,234 
1,374 


1,107 
1  442 
1,409 
1,667 
1,749 
1,890 
1,902 
1,975 
2,023 
2,078 
2,077 
2,006 


3,866 
2,668 
3,626 
2,496 
2,449 
2,364 
2,327 
2,123 
2,293 
2,286 
2,667 
2,204 


1,957 
2,088 
1,860 
1.554 
1,477 
1,517 
1,379 
1,545 
1,391 
1,364 
1,500 
1,386 


1,676 
1,707 
1,600 
1,666 
1,607 
1,604 
1,754 
1,729 
1,847 
1,665 
1,246 


1,883 

1,088 

1,231 

1,046 

948 

1,007 

968 

916 

944 

1,000 

1,031 

1,076 


1,106 

1,127 
1,200 
1,248 
1,262 
1,315 
1,325 
1,388 
1,358 
1,446 
1,506 
1,483 


1,768 
1,804 
1,632 
1,786 
1,817 
1.429 
1,644 
1,573 
1,889 
1,363 
1,738 
l,64i 


2,000 
1,825 
2,015 
1,849 
2,299 
2,119 
1,906 
1,917 
1,836 
1,607 
1,609 
1,629 


1,630 
1,736 
1,788 
1,767 
1,947 
1,949 
1,816 
1,797 
1,709 
1,426 
1,484 
1,186 


1,136 
1,137 
961 
911 
836 
767 
904 
840 
847 
871 
849 
706 


770 

846 

919 

943 

879 

1,010 

1,067 

1,117 

1,098 

1,137 

1,261 

1,197 


1,434 
1,409 
1,411 
1,590 
1,676 
1,801 
1,336 
1,359 
1,258 
1,125 
1,054 
887 


7,427 
7,361 
7,766 
7,293 
7,781 
7,666 
7,326 
7,610 
7,391 
7,025 
7,306 
6,985 


7,196 
7,611 
7,636 
7,609 
7,936 
7,788 
7,689 
7,964 
7,836 
7,903 
7,278 
6,970 


6,449 
4,734 
6,133 
4,609 
4,366 
4,376 
4,446 
4,068 
4,336 
4,620 
4,602 
4,816 


4,689 
5,364 
6,637 
5,604 
6,944 
6,416 
6,493 
6,593 
6,639 
6,897 
7,245 
6,970 


7,973 
8,247 
7,989 
8.340 
8,367 
8,106 
7,622 
7,025 
7,144 
6,426 
7,194 
6,269 
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Considering  the  six  years  as  a  whole,  the  largest  fluctuations  oc- 
curred in  the  force  employed  in  connection  with  the  docks,  yards, 
and  miscellaneous  operations.  The  smallest  fluctuations  in  the  aver- 
age number  of  workmen  employed  occurred  in  the  blast  furnaces  and 
rolling  mills.  In  the  case  of  the  rolling  mills,  however,  the  actual 
irregularity  of  emplojmient  is  very  much  greater  than  is  indicated  by 
the  table.  The  effect  of  such  irregularity  is  concealed  in  the  monthly 
average,  because  when  one  rolling  mill  ceases  to  operate  for  a  time 
because  of  a  slack  demand  another  mill  producing  different  products 
frequently  becomes  active. 

OPPORTUlflTIBS  FOR  BMPLOTMBNT,  1910. 

The  fluctuations  in  the  number  of  employees  from  month  to  month 
and  from  year  to  year,  as  shown  with  approximate  correctness  in  the 
above  tables,  indicate  roughly  the  opportunities  which  workmen  had 
for  employment  during  the  period  covered  by  the  data.  In  order  to 
obtain  more  complete  information  on  this  point  a  special  study  was 
made  of  the  conditions  of  employment  in  1910.  As  a  basis  for  this 
study  information  was  obtained  from  all  the  plants  covered  by  the 
investigation  as  to  the  number  of  days  or  shifts  each  producing  unit 
was  operated  during  the  year. 

The  reports  received  covered  90,757  employees  in  five  principal  de- 
partments, namely,  blast  furnaces,  Bessemer  converters,  open-hearth 
furnaces,  rolling  mills  (mechanical),  and  rolling  mills  (hand),  or 
about  95  per  cent  of  the  95,050  employees  in  these  five  departments 
for  whom  weekly  earnings  are  shown. 

It  was  necessary  to  obtain  the  operating  time  of  each  unit  within 
a  plant,  rather  than  that  of  the  plant  as  a  whole,  because  there  were 
frequently  wide  variations  as  to  operating  time  in  the  different  mills 
or  departments.  The  necessity  of  this  detail  is  illustrated  by  the 
case  of  one  plant  in  which  one  rolling-mill  unit  operated  18.5  weeks, 
while  another  operated  38.1  weeks.  In  another  plant  one  rolling-mill 
unit  operated  23  weeks  and  another  operated  45.9  weeks.  This  detail 
could  not  be  obtained  for  each  puddling  and  each  crucible  furnace 
nor  for  each  tube-rolling  unit.  It  was  therefore  necessary  to  omit 
from  the  present  consideration  the  puddling  and  crucible  department 
and  the  tube-mill  department.  The  power,  mechanical,  and  yard 
force  was  also  omitted  for  the  reason  that  no  adequate  data  were 
available  which  would  show  the  possible  working  time  of  the  con- 
stituent parts  of  that  force. 

The  operating  time  of  the  plant  imits  in  the  five  principal  depart- 
ments was  reported  in  terms  of  days,  turns,  or  shifts,  and  these  were 
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all  converted  into  weeks.^  The  week  was  used  as  the  unit  of  operating 
time  because  it  represented  the  only  unit  which  would  be  uniform  for 
all  employees. 

The  following  table  shows  for  each  of  the  five  principal  depart- 
ments the  distribution  of  the  employees  according  to  the  number  of 
weeks  their  respective  plant  units  operated  in  1910 : 

CLASSIFIED  NUMBEB  OF  WEEKS  DURING  WHICH  MILLS  OR  OTHER  DEPARTMENTS 
OPERATED  IN  1910,  AND  PER  CENT  OF  EMPLOYEES  AFFECTED-ALL  DISTRICTS.! 


ClasBifled  number  of  weeks  in  opention. 

Blttt 
furnaces. 

Bessemer 

oonyert- 

ecs. 

Open- 

hearUi 

furnaces. 

Rolling 
mills, 
mechani- 
cal. 

Rolling 
mUIs. 
baod. 

AO 

depart- 
ments. 

Under  20  weeks 

20 

ai 

L2 
3.3 
25 
&8 
17.3 
ISLO 
43.9 

a3 
L9 
L6 

ao 

27 

26 

L7 

29.7 

56.7 

as 

27 
21 
LO 
&0 

ia6 

1&4 
3L3 
28L2 

17 
.7 
24 

a4 

&3 
14.3 

ia3 
2a6 

2L2 

L2 

20  and  under  24  weeks 

3.3 

ae 

23 

34  wid  tinder  28  'weeim 

1.9 

^  PfS^d  \}nfi^  3?  W<Wlf»r  ........  X  .  X  .  X  ..... . 

25 

32  and  under  36  weeks ^ . 

i7 
a3 

1L6 
17.2 
4&4 

46 

W  ftnd  under  40  waaVs 

9.4 

40and nnder44 weeks... ....... ......  . 

l&O 

44f^ndii^Hiir4fiwnAfrs...       .  . 

3&4 

48  weeks  and  oyer 

37.6 

Number  of  enii>k>yefl8..........«..^xa  . 

30,637 

6,510 

13,887 

23,562 

18,271 

90,757 

>  The  detailed  tables  of  which  this  Is  a  summary  are  shown  in  Appendix  I,  p.  548. 

These  figures  show  that  21.9  per  cent  of  these  employees  were  in 
plant  units  that  operated* less  time  than  40  weeks  in  1910.  Less  than 
40  per  cent  were  in  units  that  operated  48  weeks  and  over.  There 
were  practically  as  many  employees  (36.9  per  cent)  in  units  oper- 
ated less  than  44  weeks  as  in  those  operated  48  weeks  and  over.  In 
the  majority  of  cases  the  operating  time  was  not  consecutive;  that  is, 
the  plants  were  not  run  continuously  for  9  months  and  then  shut 
down  for  the  remaining  three  months,  but,  on  the  contrary,  the  more 
usual  condition  was  for  the  plants  (particularly  the  rolling  mills) 
to  run  steadily  for  a  few  weeks  and  then  shut  down  suddenly  for  an 
indefinite  period  which  might  be  a  few  days  or  a  few  weeks.  At  the 
time  of  shutting  down  the  mills,  it  is  usually  impossible  for  the 
managers  to  predict  how  long  the  cessation  of  work  may  continue, 
but  none  the  less  it  constitutes  a  serious  hardship  on  the  workmen. 
Ignorant  of  whether  the  shutdown  may  be  long  or  short,  they  hesi- 
tate to  assume  the  risks  of  looking  elsewhere  for  work,  and  fre- 
quently during  such  periods  of  unemployment  assume  a  mode  and 
standard  of  living  which  is  not  conducive  to  their  own  efficiency  or 
to  the  welfare  of  the  community  as  a  whole. 

^In  conrerting  the  data  Into  weeks,  the  number  of  days  or  turns  reported  as  consti- 
tuting the  standard  week  in  May.  1910,  foi*  which  wage  data  were  obtained,  was  used 
at  a  basis.  For  example,  if  a  department  was  reported  as  operating  14  shifts  per  week, 
the  number  of  standard  weeks  operated  during  the  year  was  obtained  by  dlrldlng  the 
aggregate  number  of  sWta  by  14. 
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Omparing  departments,  it  will  be  noted  that  the  greatest  amount 
of  unemployment  was  to  be  found  in  connection  with  the  rolling 
mills  operated  by  hand,  in  which  approximately  31  per  cent  of  the 
employees  were  in  mills  which  were  operated  for  less  than  40  weeks 
of  the  year,  and  only  21.2  per  cent  were  in  mills  operated  for  48 
weeks  or  more.  The  smallest  amount  of  unemployment  was  to  be 
found  in  the  open-hearth  department. 

The  effect  of  the  unemployment  in  the  industry  as  a  whole  will 
be  better  understood  when  it  is  noted  that  instead  of  calculating  the 
annual  earnings  of  employees  in  the  iron  and  steel  industry  on  a 
basis  of  52  weeks'  employment  it  is  necessary  to  make  allowance  for 
the  fact  that  only  63  per  cent  were  employed  for  as  long  as  44  weeks 
during  the  year.  Furthermore,  the  above  statements  do  not  take  into 
account  any  time  lost  through  accident  or  sickness.  The  available 
statistics  show  that  considering  the  steel  industry  as  a  whole  each 
employee  had  an  expectation  of  losing  approximately  4  days  a  year 
through  accidents.*  A  study  of  the  records  of  a  benefit  association 
covering  the  employees  of  a  large  steel  plant  for  a  number  of  years 
showed  an  average  annual  loss  of  at  least  1^  weeks  through  sickness. 
Taking  these  various  causes  of  unavoidable  lost  time  into  considera- 
tion it  seems  probable  that  during  a  prosperous  year  like  1910  the 
average  employee  does  not  have  an  opportunity  to  work  more  than  46 
weeks  during  the  year,  and  would  therefore  lose,  through  causes  over 
which  he  could  have  no  control,  at  least  13*per  cent  of  the  total  work- 
ing year.  The  reports  of  the  Immigration  Commission  show  how 
during  the  long  peiiods  of  depression  in  the  steel  industry  the  fami- 
lies of  steel  workers  are  supported  on  the  lowest  level  of  subsistence 
by  the  work  of  the  women  and  children  in  cigar  factories  and  other 
so-called  "  complementary  "  industries.  These  industries  locate  in 
the  steel  towns  to  take  advantage  of  the  large  supply  of  woman  and 
child  labor  which  can  not  be  utilized  in  the  steel  mills.  As  these 
factories  are  run  with  relative  constancy,  and  are  usually  the  only 
other  industries  in  the  steel  towns  which  supply  an  outside  market, 
it  is  largely  through  their  assistance  that  the  married  employees  are 
able  to  live  through  the  long  periods  of  depression.  The  unmarried 
immigrants  in  such  cases  leave  the  country  in  large  numbers. 

1  See  Accidents  and  Accident  Prevention.  VoL  IV. 


Digitized  by  VjOOQ IC 


CHAPTER  VIIL 


ANNUAL  EARNINGS  AS  AFFECTED  BY 
IRREGULAR  EMPLOYMENT. 


21S 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


CHAPTER  Vin. 

AHNTTAL  EASNINOS  AS  AFFECTED  BT IBBEGULAB  EMPIOTHEHT. 

UrTRODUCTION. 

It  is  the  custom  of  the  iron  and  steel  industry  to  pay  the  great 
majority  of  its  employees  in  terms  of  hourly  rates,  a  detailed  analysis 
of  which  has  been  made  in  a  preceding  volume.  These  rates  form 
the  measure  of  what  the  manufacturer  pays  for  labor.  The  work- 
man's primary  interest,  however,  is  not  in  hourly  rates,  but  in  earn- 
ings. Two  men  may  be  receiving  the  same  hourly  rate,  but  owing  to 
a  difference  in  working  hours  one  may  have  very  much  more  money 
in  his  envelope  on  pay  day  than  has  the  other.  Such  a  condition  is 
particularly  common  in  the  steel  industry,  in  which  the  range  of 
customary  working  hours  per  week  is  so  wide — ^roughly  from  48  to 
84  hours.  Over  a  short  period  the  workman  usually  measures  his 
earnings  in  terms  of  the  week,  as  it  is  on  this  basis  that  he  adjusts  his 
inmiediate  expenditures.  Ultimately,  however,  his  greatest  concern 
is  the  possible  amount  of  his  annual  earnings. 

FULL-TIME  WEEKLY  EARKIKOS. 

The  following  table  classifies  the  172,409  *  iron  and  steel  workers 
for  whom  wage  data  were  obtained  in  this  investigation,  according 
to  their  full-time  weekly  earnings.  In  the  case  of  each  workman  the 
full-time  weekly  earnings  were  obtained  by  multiplying  his  hourly 
rate  of  pay  by  the  number  of  hours  per  week  customarily  worked  in 
the  position  filled  by  him.  The  result  represents  the  maximum 
amount  which  the  workman  would  have  obtained  per  week  if  he  had 
worked  full  time.  The  figures  in  the  table,  therefore,  may  be  taken 
as  showing  the  possibilities  for  weekly  earnings  (exclusive  of  over- 
time earnings)  in  the  iron  and  steel  industry.  It  will  be  noticed  that 
the  range  of  such  earnings  is  comparatively  narrow,  being  between 
$7.50  and  $20  for  85.4  per  cent  of  the  workmen.  For  approximately 
one-half  (49.6  per  cent)  such  earnings  were  between  $10  and  $15,  and 
for  only  5.3  per  cent  were  earnings  of  $25  a  week  a  normal  possibility. 

^Bee  footnote  to  table  on  next  pace. 
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FULL-TIME   WEEKLY 

EARNINGS  OF  EMPLOYEES,  MAY, 
AND  DISTRICTS  COMBINED. 

1010-ALL 

DEPARTMENTS 

Full-time  weekly  eamtnp, 

Employees  earning 
each     clashed 
amount  per  week. 

Number. 

Percent 

Und«r|7^ 

2,064 
26,319 
48,606 
36,971 
36,333 
13,104 

9,112 

L7 

17^  and  under  $10 

14.7 

$10  and  under  $12.60 

2&2 

$12.50  and  under  $15 

21.4 

$15  and  under  $20 

2L1 

$20  and  under  $23 

7.6 

$25and€'Ter....x. .......... 

43 

Total 

1172,400 

loao 

1  The  number  of  employees  considered  In  the  tables  of  weekly  earnings  is  somewhat  lees  than  the  number 
considered  in  the  tables  of  hourly  earnings  shown  in  Volume  I.  This  is  due  to  the  tact  that  the  Paciflo 
Coast  district,  with  313  employees,  was  entirely  omitted  from  the  weekly-earnings  tabulation,  and,  further- 
more, in  retabulatins  the  data  it  was  found  that  in  the  earlier  Ubulation  of  hourly  earnings  a  lew  items  had 
been  omitted  or  misinterpreted.  In  each  case  less  than  a  doxen  men  were  aflteted  out  or  a  total  of  several 
thousand. 

This  table  shows,  in  summary  form,  the  full-time  weekly  earnings 
of  the  entire  body  of  steel  workers.  For  a  detailed  presentation  of 
weekly  earnings,  reference  may  be  made  to  the  tables  in  Appendix  J, 
which  show  the  data  separately  for  each  department  and  district. 
In  these  tables  the  weekly  amounts  earned  are  very  narrowly  classi- 
fied, and  both  the  number  and  the  per  cent  of  employees  who  earn 
the  various  amounts  are  shown. 

OPPORTUNITIES  FOR  ANNUAL  EARNINGS. 

If  the  several  plants  of  the  iron  and  steel  industry  operated  con- 
tinuously throughout  the  year,  a  study  of  the  earnings  of  workmen 
would  not  have  to  go  beyond  the  subject  of  full-time  weekly  earnings. 
If  the  average  employee  was  assured  of  employment  from  week  to 
week,  the  full-time  weekly  earnings  as  computed  and  presented  above 
would  indicate  fairly  the  opportunities  offered  by  the  industry  to  its 
workmen.  Such,  however,  is  not  the  case.  As  a  rule,  iron  and  steel 
plants  do  not  operate  steadily,  and  the  average  workman  must  count 
upon  a  "lay  off"  of  several  weeks'  duration.  Usually,  as  will  be 
explained  later,  it  is  very  difficult  for  an  iron  and  steel  worker  to 
secure  outside  employment  during  such  a  period  of  "  lay  off."  There- 
fore a  shutdown  by  his  plant  normally  means  a  complete  stoppage  of 
his  income. 

.  The  fact  and  frequency  of  irregular  employment  has  been  discussed 
in  the  preceding  chapter.  It  is  the  purpose  of  the  following  discus- 
sion to  study  the  effect  of  such  irregular  employment  upon  annual 
earnings.  From  the  standpoint  of  society,  as  well  as  of  the  work- 
man, this  is  a  matter  of  vital  significance. 

It  was  found  impracticable  to  secure  and  tabulate  the  actual  annual 
eamingB  of  each  individual  workman  in  the  iiyiustry.    Furthermore, 
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the  personnel  of  the  labor  force  changes  so  frequently  that  only  the 
data  of  those  employees  who  were  on  the  pay  roll  throughout  the 
year  would  be  of  value.  This  would  exclude  a  large  part  of  the 
common  laborers,  who  shift  from  plant  to  plant  more  frequently  than 
the  other  employees. 

It  is  practicable,  however,  to  compute  with  considerable  accuracy 
the  total  possible  earnings  which  might  have  been  obtained  in  a  given 
year  by  employees  working  under  the  most  favorable  conditions,  i.  e., 
by  employees  who,  retaining  the  same  working  positions,  suffered  no 
other  losses  of  time  than  those  imposed  by  lack  of  work  in  the  iron 
and  steel  industry*  Such  computations  can  be  made  by  multiplying 
the  full-time  weekly  earnings  of  each  of  the  working  positions 
normally  occupied  by  the  number  of  weeks  in  operation  of  the  pro- 
ducing unit  containing  this  working  position.  Thus,  if  the  position 
of  keeper's  helper  was  paid  at  the  rate  of  $10  per  week,  full  time,  and 
his  furnace  operated  40  weeks  in  the  year,  the  limit  of  annual  earn- 
ings of  this  position  would  be  $400.  In  other  words,  if  one  man  held 
this  position  throughout  the  period  the  position  was  open,  working 
steadily  and  losing  no  time  through  sickness  or  other  disability,  his 
possible  earnings  would  be  $400. 

The  following  table  shows  the  results  of  such  computations  for 
practically  all  the  workmen  normally  employed  in  the  five  principal 
departments  of  the  iron  and  steel  industry  in  1910.  These  depart- 
ments were:  Blast  furnaces,  Bessemer  converters,  open-hearth  fur- 
naces, hand  rolling  mills,  and  mechanical  rolling  mills.  The  compu- 
tations are  based  on  the  following  data:  (1)  Full-time  weekly  earn- 
ings of  each  working  position  in  May,  1910;  (2)  the  number  of  weeks 
operated  during  1910  by  each  producing  unit  of  the  departments 
named  above. 

For  reasons  explained  in  a  later  paragraph,  producing  units  whose 
total  operating  time  was  less  than  six  months  are  excluded  from  the 
table. 

Also  it  should  be  understood  that  the  computations  are  based  on 
the  rates  paid  after  the  general  increase  in  wages,  which  was  made 
about  May  1, 1910.  This  increase  averaged  about  6  per  cent  for  the 
industry  as  a  whole.  As  the  lower  rates  of  wages  were  in  effect  for 
four  months  of  the  year  1910,  the  figures  shown  here  are  approximately 
2  per  cent  (one-third  of  6  per  cent)  higher  than  if  correct  adjust- 
ments were  made  to  allow  for  this  fact. 
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NUICBER  AND  PER  CENT  OF  EMPLOYEES  m  THE  6  PRINCIPAL  DEPARTMENTS 
HA  VINO  OPPORTUNITY  TO  EARN  EACH  CLASSIFIED  AMOUNT  IN  PLANTS 
OPERATED  6  MONTHS  OR  OVER  IN  1910.^ 


Classified  amount  of  possible  eamixig^-' 

Employees   haTtaf 
opportunity  to 
earn  each  clasMfied 
amount. 

Per  annum. 

Number. 

Peront. 

Under  $300 

Under  $25 

1,408 
36,790 
33,027 
8,665 
4  481 
063 
381 

L6 

1300  and  under  1600.., 

$25  and  under  $60 

43L6 

$600  and  under  $900 

$50  and  under  $75    

39.3 

$000  and  under  $1,200 1 

$75  and  under  $100 

lao 

$1,200  and  under  $1,800      ... 

$100  and  under  $150 

&3 

$1,800 and  under  $2,500.... I 

$150  and  imder  $206i 

LI 

$2,S00and  over,.., '...., *.**x,*.x    *^^. 

$208i  and  over 

.4 

Total 

86,590 

loat 

1  For  detailed  data  on  which  thb  table  is  based  see  Appendix  K,  p.  659. 

In  producing  departments  which  operated  6  months  or  more  dur- 
ing the  year,  44.1  per  cent  of  the  86,590  employees  had  not  the 
opportunity  to  earn  as  much  as  $600  per  year  in  1910.  Almost  one- 
half,  therefore,  would  have  averaged  less  than  $12  per  week  if  they 
had  worked  every  day  that  employment  was  offered  them  in  the 
industry  during  the  prosperous  year  of  1910.  Of  the  entire  force 
in  these  departments  (and  this  includes  the  rollers  and  other  highly 
paid  men  in  the  rolling  mills)  only  one-sixth  (16.7  per  cent)  had  an 
opportunity  to  earn  as  much  as  $900  during  the  year.  A  very  few 
employees  (1.5  per  cent)  might  have  earned  $1,800  or  more  during 
the  year.  Almost  without  exception  these  highly  paid  employees 
were  in  positions  which  were  almost  wholly  supervisory,  and  which 
demand  a  high  degree  of  responsibility  and  trained  judgment.^ 

The  possible  annual  earnings  of  the  86,590  employees  averaged 
approximately  $700,  but  almost  two-thirds  (63.3  per  cent)  of  the 
employees  earned  less  than  that  amount.  The  median  of  the  possible 
annual  earnings  was  approximately  $630,  the  wide  difference  of  $70 
between  the  median  and  the  average  being  caused  by  the  great  weight 
which  the  very  high  earnings  of  $1,800  and  over  have  upon  the 
average.* 

>  As  to  the  skill  of  these  highly  paid  workmen,  the  opinion  of  Mr.  Pereival  Roberts, 
ir.  (a  director  and  formerly  a  superintendent  of  the  United  States  Steel  CoriKjratlon), 
may  be  quoted  from  Hearings  before  House  Committee  on  Investigation  of  United  States 
Steel  Corporation,  p.  8286: 

Mr.  Young.  It  seems  to  me  we  used  to  understand  and  read  about  a  good  many  men  in 
the  mills  getting  as  high  as  10  or  12  or  even  15  dollars  a  Any. 

Mr.  Roberts.  Not  very  many.  Those  were  men  who  were  known  as  rollers,  especially 
what  was  known  as  a  guide-mill  roller.  A  guide-mill  roller  is  somewhat  or  a  genius. 
•  *  •  They  said  a  man  was  never  made  a  guide-mill  roller ;  he  was  born  one.  It  was 
due  to  an  extreme  skill  in  changing  temperatures,  and  those  men  made  very  high  wages. 

*It  may  be  noted  that  one  employee  at  $2,500  and  over  has  about  18  times  as  much 
effect  on  the  average  cs  one  employee  at  $600  and  about  6  times  as  much  effect  on  the 
average  as  one  employee  at  $400.  Although  there  were  only  381  men  earning  $2,500 
and  ow.  they  had  almost  as  much  effect  on  the  average  as  the  6,772  men  earning  $800 
and  under  $400. 
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As  preyiously  noted  all  producing  units  in  operation  for  less  than 
6  months  *  were  omitted  from  the  above  tabulatiAi.  This  (Hnission 
was  made  in  order  to  make  the  data  presented  represent  as  accurately 
as  possible  the  maximum  earnings  of  iron  and  steel  workers.  It  has 
been  assumed  that  persons  employed  for  less  than  6  months  in  the 
iron  and  steel  industry  were  able  to  obtain  outside  work  during  the 
shutdown  of  their  plant,  but  that  persons  employed  for  6  months  or 
more  had  no  such  outside  opportunities.  This  assumption  seems 
reasonably  justified  by  the  conditions  of  employment  and  of  opera- 
tion in  the  iron  and  steel  industry.  Ordinarily  there  is  little  op- 
portunity for  workmen  to  find  employment  in  other  iron  and  steel 
plants,  if  the  plant  in  which  they  are  employed  shuts  down,  since  the 
inactivity  is  usually  general.  This  was  especially  true  in  1910,  in 
which  year  the  irregularity  of  operation  was  caused  by  a  definite 
depression  which  occurred  throughout  the  industry  in  the  'latter 
part  of  the  year. 

Furthermore,  it  should  be  noted  that  when  plants  lose  a  month  or 
more  during  the  year,  they  are  seldom  shut  down  continuously  dur- 
ing the  full  period,  but  are  operated  intermittently  for  a  week  or 
two  at  a  time  whenever  orders  are  secured.  Thus,  opportunity  sel- 
dom exists  for  iron  and  steel  employees  to  add  to  their  earnings  by 
obtaining  work  in  other  industries,  for  there  is  always  the  likelihood 
that  operations  will  be  resumed  in  the  near  future,  and  employees 
do  not  feel  warranted  in  accepting  other  positions  even  if  they  are 
obtainable.  Moreover,  because  the  majority  of  steel  plants  are  lo- 
cated in  towns  which  produce  little  else  besides  steel,^  there  is  com- 
paratively little  work  to  be  had  in  these  localities  outside  of  the 
iron  and  steel  industry. 

OPPORTUHITIBS  FOR  ANNUAL  £ARNINGS  IN  THE  SEVERAL 
DEPARTMENTS. 

The  above  statements  regarding  the  opportunities  for  annual  earn- 
ings in  the  iron  and  steel  industry  apply  to  the  aggregate  of  the  five 
principal  departments.  In  the  next  table  the  data  are  presented 
separately  by  departments,  showing  the  per  cent  of  employees  whose 

*•  By  operating  time  is  meant  the  time  during  which  the  prodnclng  unit  offered  employ- 
ment to  the  entire  normal  working  force.  Thus,  if  a  rolling  mill  was  in  operation  during 
a  week  only  on  the  day  shift,  dlTlding  the  work  equally  between  the  day  and  night  crews 
so  that  each  worked  only  3  days  per  week,  such  a  week  for  purposes  of  tabulation  would 
be  considered  equal  to  only  half  a  week  of  normal  operations. 

*The  Census  of  Manufactures  for  1905  (Pt.  I,  Chap.  XII)  shows  a  high  degree  of 
"  specialisation  *'  in  all  of  the  so-called  **  steel  towns,*'  and  sTen  in  many  large  cities. 
A  town  is  said  to  have  **  specialized  "  in  a  certain  industry  when  a  large  percentage  of 
the  town's  entire  manufacture  consists  of  articles  manufactured  by  that  industry.  As 
examples  of  a  high  degree  of  specialisation  in  the  steel  industry  the  following  towns 
and  cities  may  be  dted,  in  which  the  per  cent  which  iron  and  steel  wage  earners  are  of 
all  wage  earners  is  indicated  by  the  figures  after  each  town :  McKeesport,  90.6 ;  Steelton, 
95.8;  Youngstown,  66.2;  Pittsburgh,  45.2. 
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maximum  amiual  earnings  fell  below  specified  amounts  varying  by 
$100  from  $400  to^l^OO.* 

0PP0BTUNITIE8  FOR  ANNUAL  EABNINOS  OF  EMPLOYEES  IN  PLANTS  OPERATED 
AT  LEAST  6  MONTHS  DURING  THE  YEAR,  BY  DEPARTMENTS.  1910. 


Per  oent  of  employees  wbose  Tnaximnin  annual  earnings  feU 
below  spedfled  amounts. 

AmmalflerniiieB. 

Blast 
Ittmaoes 

(28,667 

em- 
ployees). 

oon- 
Terten 
(6,337 
em- 
ployee.). 

Open- 

Ittmaoes 
(13,381 
em- 
ployee.). 

Rolling 
mills, 
me- 
ohanical 
(21,580 
em- 
ployee.). 

Rolling 

mills. 

hand 

(17,635 

em-  • 

ployee.). 

Total 
(86,fi90 

em- 
ployee.). 

Under  $400 

0.1 
34.8 
45.0 
67.0 
84.9 
92.3 
95.6 
97.8 
96.8 

6.8 
19.8 
40.0 
60.9 
76.6 
83.8 
88.3 
90.9 
93.3 

5.6 
13.9 
39.9 
52.6 
67.1 
75.1 
82.0 
86.7 
80.8 

8.1 
31.8 
44.8 
62.5 
73.4 
80.3 
85.4 
89.1 
91.6 

15.4 
85.0 
63.8 
66.3 
73.4 
78.8 
83.5 
86.5 
89.0 

9.4 

Under  $800 

23.9 

Under  1600 

44.1 

Under  1700 

63.4 

Under  1800 

76.4 

Undertook 

83.3 

Under  $1,000 

88.0 

Under  $1,100 

91.3 

Under  $1.200 

93.8 

It  is  of  significance  to  note  that  the  maximum  annual  earnings  of 
employees  in  the  various  departments  are  much  more  nearly  on  a 
parity  than  either  the  weekly  or  hourly  earnings.*  This  is  due  to 
the  fact  that  in  establishing  the  rates  of  wages  in  the  diflFerent  depart- 
ments the  probable  regularity  of  employment  is  taken  into  consid- 
eration. It  will  be  seen,  for  example,  that  the  maximum  annual 
earnings  in  the  blast-furnace  department,  while  lower  than  in  most 
of  the  other  departments,  are  not  relatively  as  low  as  are  the  hourly 
earnings.  This  arises  through  the  fact  that  in  this  department  there 
IS  a  greater  tendency  for  steady  operation  than  in  most  of  the  other 
departments.  One  of  the  large  steel  companies  in  a  commimication 
to  the  Bureau  stated  that  the  hourly  rates  paid  to  their  blast-furnace 
employees  (very  low  rates  as  compared  with  other  departments) 
were  fixed  at  this  level  because  the  blast-furnace  employees  worked 
long  hours  and  had  almost  continuous  employment. 

On  the  other  hand,  maximum  annual  earnings  in  the  rolling  mills 
are  not  relatively  as  high  in  comparison  with  those  of  other  depart- 
ments as  are  the  hourly  earnings.  Intermittent  operation  of  rolling 
mills  is  far  more  feasible  and  customary  than  of  any  other  department 
and  this  is  especially  true  of  the  hand  rolling  mills,  since  these  mills 
may  be  shut  down  for  a  week  or  more  with  Uttle  additional  expense* 

>  The  table,  diown  in  this  chapter  are  rammarle.  eqieclally  deeigned  to  ptemn  t  only  the  moet  slgniflcant 
factM.  For  a  very  detailed  exhibit  of  the  fact,  regarding  opportonltie.  for  annual  earnings  reference  ahoold 
be  made  to  Appendix  K,  pp.  559-573,  which  show  for  each  department  and  district  the  nomber  and  per 
cent  of  employee,  having  an  opportmiity  to  earn  each  speoifled  amount.  Furthermore,  the  data  are  pre* 
MOted  in  mdh  a  way  a.  to  show  separately  departments  which  were  in  operation ,  respectiTely,  3  and  under 
6  months,  6  and  under  9  months,  and  9  months  and  over. 

>  Hourly  earnings,  VoL  I,  p.  xxv;  weekly  earnings,  VoL  m.  Appendix  J,  ppw  MH-M^ 
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Below  $600  the  level  of  annual  earnings  is  higher  for  blast-furnace 
employees  thai)  for  employees  in  hand  rolling  mills.  In  the  latter 
the  maximum  annual  earnings  of  more  than  half,  53.8  per  cent,  were 
less  than  $600,  as  against  45  per  cent  in  the  blast-furnace  department. 
Those  with  maximum  annual  earnings  of  less  than  $400  formed  1^5.4 
per  cent  in  the  hand  rolling  mills,  as  compared  with  9.1  per  cent 
in  the  blast-furnace  department.  Above  $600  the  level  of  annual 
earnings  was  higher  for  the  hand  rolling  mill  employees,  since  the 
hourly  rates  of  the  skilled  employees  in  these  mills  were  so  much 
higher  than  in  the  blast  furnaces  as  to  counterbalance  the  irregular 
employment  in  the  rolling  mills.  Below  $600  the  possibilities  for 
annual  earnings  were  least  in  the  hand  rolling  mills,  next  in  the  blast 
furnaces,  followed  in  order  by  the  mechanical  rolling  mills  and  the 
Bessemer  converting  department.  Above  $600  the  possibilities  for 
annual  earnings  were  least  in  the  blast-furnace  department,  followed  by 
the  Bessemer,  mechanical  rolling  mills,  and  hand  rolling  mills  in  order. 

The  possibilities  for  annual  earnings  were  greatest  in  the  open- 
hearth  department.  It  should  be  noted,  however,  that  the  operating 
time  for  the  open-hearth  department  was  reported  on  a  slightly 
different  basis  from  that  of  the  other  departments.  For  the  other 
departments  a  statement  of  the  operating  time  of  each  producing 
unit  was  secured.  In  the  open-hearth  department  each  separate 
furnace  constitutes  a  producing  imit,  but  as  it  was  impossible  to 
secure  the  operating  time  for  each  furnace  separately,  only  the  number 
of  days  the  department  as  a  whole  was  in  operation  was  used.  Some 
of  the  furnaces  were  imdoubtedly  shut  down  or  imder  repair  during 
some  part  of  the  year.  It  is  not  believed  that  this  affects  the  accu- 
racy of  the  figures  to  any  considerable  extent,  since  the  skilled  work- 
men on  such  furnaces  are  largely  employed  in  repair  work  during 
auch  periods,  while  the  unskilled  workmen  are  usually  assigned  to 
other  duties. 

OPPORTUNITIES  FOR  ANNUAL  EARNINGS  IN  THE  SEVERAL  DISTRICTS. 

In  the  discussion  of  hourly  earnings,*  it  was  pointed  out  that  a 
comparison  of  the  different  districts  could  not  properly  be  made  for 
the  industry  as  a  whole,  because  the  various  departments  differ 
widely  in  the  proportion  of  unskilled  laborers  employed  and  the 
departments  are  very  imequally  distributed  in  the  different  districts. 
The  Southern  district,  for  example,  should  not  be  compared  with 
others,  because  it  has  an  unusually  high  proportion  of  blast  furnaces, 
in  which  two-thirds  of  the  workmen  are  unskilled.  The  same  con- 
sideration is  of  weight  in  a  study  of  the  opportimities  for  annual 
earnings,  and  consequently  comparisons  of  districts  are  made  only 
in  the  separate  departments. 


»VoLI.p.zxxiT. 
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BLAST  7UBKA0SS. 

Annual  earnings  in  the  blast-fnmace  department  are  of  special 
interest  because  of  the  presence  of  large  proportions  of  unskilled 
workmen  earning  low  hourly  rates,  but  having  relatively  steady  work 
thrdlighout  the  year. 

The  opportunities  for  annual  earnings  in  this  department  are  shown 
in  the  following  table  for  each  district  by  means  of  percentages  of  em- 
ployees whose  maximum  earnings  fell  below  the  specified  amounts. 
The  percentages  are,  of  course,  cumulative: 

OPPOBTUNITIES    FOR  ANNUAL  EARNINGS  OF  EMPLOYEES  IN  BLAST  FURNACES. 
OPERATED  AT  LEAST  6  MONTHS  DURING  THE  YEAR.  BY  DISTRICTS.  1910. 


AfifMia.1  asrainck 


Per  cent  of  employees  whose  TnaTimiim  annoal  earnings  feO 
below  specified  amounts. 


New  Eng- 
land dis- 
trict (360 

em- 
ployees). 


Eastern 
district 
(4.093  em- 
plojrees). 


Pitts- 
burj^ 
distdot 
(10.604 
emr 
ployeee). 


Great 
Lakes 
and  Mid- 
dle West 

district 
(8,042  em- 
ployees). 


Soathem 
district 
(4.809  em- 
ployees). 


Total   • 
(28,667 
em- 
ployees). 


Under  $400.. 
Under  $500.. 
Under  1600.. 
Under  $700.. 
Under  1800.. 
Under  1900.. 
Under  $1,000 
Under  f  1.100 
Under  tl.S00 


as 

11.1 
29.6 
62.3 
81.3 
90.2 
92.7 
97.3 
98.0 


9.6 
29.1 
68.1 
86.2 
94.7 
98.1 
99.1 
09.6 
99.6 


3.9 
12.4 
29.4 
56.2 
78.8 
89.6 
94.3 
97.2 
96.6 


2.9 

.14.9 
33.0 
60.0 
81.4 
89.3 
98.8 
96.7 
98.4 


38.1 
62.1 
77.7 
89.3 
95.0 
97.1 
98.4 
09.0 
99.4 


9.1 
24.3 
45.0 
67.9 
84.9 
92.2 
06.6 
97.8 
96.8 


The  most  important  districts  for  this  department  are  the  Pitts- 
burgh district  and  the  Great  Lakes  and  Middle  West  district,  which 
together  employ  65  per  cent  of  the  28,667  employees  for  whom  data 
as  to  annual  earnings  are  shown.  The  opportunities  for  annual  earn- 
ings in  the  blast  furnaces  were  greatest  in  these  two  districts. 

The  lowest  level  of  earnings  was  in  the  Southern  district.  Less  than 
3  per  cent  of  the  blast-furnace  employees  in  this  district  had  an  oppor- 
tunity to  earn  as  much  as  $900  or  $75  a  month  the  year  through, 
and  the  maximum  earnings  of  more  than  75  per  cent  fell  below  $600 
(L  e.,  averaged  less  than  $50  per  month).  The  maximum  earnings 
of  one-third  (33.1  per  cent)  were  less  than  $400  per  year  ($33  per 
month). 

In  the  Eastern  district,  the  situation  was  approximately  the  same — 
less  than  2  per  cent  having  an  opportunity  to  earn  as  much  as  $900, 
while  the  maximum  annual  earnings  of  68.1  per  cent  of  the  employees 
in  this  district  were  less  than  $600.  * 

The  New  England  district  had  only  369  employees,  hence  no  sat- 
isfactory comparison  can  bo  made. 
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Details  as  to  annual  earnings  in  this  department  are  shown  for  the 
Pittsburgh  district  and  the  Great  Lakes  and  Middle  West  district. 
Data  for  the  computation  of  annual  earnings  were  reported  for  only 
one  establishment  in  the  Eastern  district  and  one  in  the  Southern 
district.  These  two  districts  are  therefore  omitted  from  the  tables 
for  this  department  in  order  to  avoid  disclosing  the  operations  of 
these  two  companies. 

The  percentage  of  employees  whoaf  maximum  earnings  fell  below 
the  specified  amounts  are  shown  in  the  following  table: 

OPPORTUNITIES  FOR  ANNUAL  EARNINaS  OF  EMPLOYEES  IN  BESSEMER  CONVBRT^ 
BR8  OPERATED  AT  LEAST  6  MONTHS  DURING  THE  YEAR,  BY  DISTRICTS,  19ia 


Per  oent  of  employees  wlKMe 

Anf^n^i  esmiiipt 

Pitts- 
burgh 
district 

Great 
Lakes 
and  Mid- 
die  West 
district 
(1,638  em- 
ployees). 

Total 

(5337  em. 
ployees). 

Under  t400 

3.8 
18.6 
83.4 
53.0 
73.8 
80.8 
86.6 
89.5 
93.8 

9.9 
18.8 
40.0 
63.4 
78.4 
85.0 
88.0 
9a4 
9L8 

6.8 

Under  $800 

19.8 

Under  1600 

40.0 

Under  1700 

60.9 

Under  I80O 

70.6 

UnderlOOO 

83.8 

Under  SI  ,000 

88.3 

Under  $1,100 

9a9 

Under  $1,200 

98.3 

In  each  of  the  districts  shown  in  the  table  the  maximum  earnings  of 
more  than  half  the  employees  fell  below  $700,  which  is  equivalent  to 
about  $58  per  month  for  the  year,  and  less  than  10  per  cent  had  an 
opportunity  to  earn  as  much  as  $1,200. 

OPSN-HSABTH  FUBHACSS. 

The  opportunities  for  annual  earnings  in  the  open-hearth  depart- 
ment are  shown  in  the  following  table,  which  gives  for  each  of  the 
five  districts  the  proportion  of  employees  whose  maximum  earnings 
fell  below  the  specified  amount. 

7447"— S.  Doc.  no,  62-1,  vol  3 ^15 
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It  has  mlmdj  been  noted  that  the  maximum  ann^:al  earnings  in 
this  dflpartment  were  higher  than  in  anj  other  of  the  fire  principal 
ikpartmoita.  Within  the  open-heaith  departments,  howerer.  there 
are  considerabia  Tanations  among  the  different  districts  The  high- 
est lerel  was  in  the  G^eat  Lakes  and  Middle  West  disiiiet.  Condi- 
tions in  the  Fittabai^  district  are  of  great  importance,  since  it 
includes  6.065,  or  nearly  one-half  of  the  13^1  employees  in  this 
department.  In  the  Pittsburgh  district  the  maximum  eamii^s  of 
nearly  one-half  of  the  employees  were  less  than  S700,  or  less  than  an 
arerage  of  $58  per  month. 

Annual  ramingB  in  the  Eastern  district  were  decidedly  lower  thmn 
in  other  the  Kttsbuigh  district  or  the  Great  Lakes  and  Middle  West 
district.  No  comment  will  be  made  in  regard  to  the  New  Elngland 
and  the  Soiithem  districts,  as  there  were  in  these  districts  only  243 
and  466  empkyees,  respectirely. 

mOLUVO  MILLS. 

The  rolling  miOs  form  the  most  interesting  element  in  the  study  of 
^"Tin^  earnings.  Annn^  earning  opportunity  in  these  mills  is  of 
the  utmost  significance,  because  there  is  a  general  impression  that  the 
workmen  in  the  rolling  milk  receire  very  large  incomes. 

It  is  true  that  relatirely  high  hourly  rates  are  earned  by  some  of 
the  skilled  workmen,  but  there  is  a  Tery  considerable  proportion  of 
senuskiDed  labor  employed  for  whom  the  hourly  rates  are  not  higlu 
About  40  per  cent  of  the  empbyees  in  rolling  nulls  earned  less  than 
18  cents  per  hour  in  1910.  Moreover,  the  effect  of  high  hourly  rat«s, 
where  they  do  exist,  is  offset  by  the  factor  of  intermittent  employ- 
ment. This  is  especially  true  in  the  hand  rolling  mills,  wh«^e,  in 
q>ite  of  the  high  rates  paid  the  rollers  and  heaters,  only  one-sixth 
(16.5  per  cent)  of  the  employees  had  an  of^wrtunity  to  earn  as  much 
aa  tl,000  during  the  year. 
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Earnings  in  the  mechanical  rolling  mills  are  of  importance,  since, 
as  has  been  pointed  out,  they  are  supplanting  the  hand  mills,  and 
require  a  larger  portion  of  semiskilled  and  a  smaller  portion  of  highly 
skilled  workmen. 

The  following  table  shows  for  each  district  the  proportion  of 
employees  whose  maximum  earnings  fell  below  each  specified  amount: 

OPPORTUNITIES  FOR  ANNUAL  EARNINGS  OF  EMPLOYEES  IN  MECHANICAL  ROLLING 
MILLS  OPERATED  AT  LEAST  •  MONTHS  DURING  THE  YEAR,  BY  DISTRICTS,  1910. 


Per  cent  of  employees  whose  nutximum  annual  eamincs  Ml 
below  spedfled  amoonU. 

Ayift^fl  fi^prfi^^- 

New 
England 
dlitzict 

(178 

Eaatara 

dlatrlct 

(8,940 

em- 

ptoytii). 

Pltto- 
bar|li 
disMot 
(0,230 
em- 
ployee). 

Great 

Lakes 

and  Mid- 

die  West 

district 

(7,468 

enk- 

Ploy-e). 

Soathem 

distrlot 

(766 

pk^). 

Total 
(21.680 

Pl<55ii). 

Vadtf  MOO 

15w8 
80.8 
87.2 
09.5 
77.0 
86.4 
89.0 
01.0 
04.2 

8.2 
10.6 
39.3 
60.1 
«.7 
74.9 
81.6 
86.6 
89.4 

6.1 
17.4 
44.1 
66.1 
78.9 
83.7 
87.8 
90.9 
92.6 

11.4 
24.0 
67.0 
09.9 
70.6 
84.0 
80.4 
01.6 
98.9 

ai 

Under  $600 

1X0 

32.0 
61.1 
71.3 
70.8 
89.3 
03.8 
97.8 

21.8 

UndcrlOOO 

44.8 

Under  1700 

62.6 

Under  1800 

78.4 

Under  tOOO 

80.2 

Under  fl.000 

85.4 

Under  $1.100 

89.1 

Under  $1,200 

91.6 

The  bulk  of  the  employees  was  in  three  districts,  the  Eastern,  the 
Pittsburgh,  and  the  Great  Lakes  and  Middle  West. 

Maximum  annual  earnings  were  highest  in  the  Pittsburgh  districti 
but  in  the  Great  Lakes  and  Middle  West  district  were  only  slightly 
lower.  The  lowest  level  was  in  the  Eastern  district,  where  the  maxi- 
mum earnings  of  39.8  per  cent  fell  below  $500,  which  is  equivalent  to 
about  $40  per  month  the  year  through. 

Earnings  in  the  Southern  district  appear  to  be  very  slightly  higher 
than  in  the  Eastern  district,  but  the  number  of  employees  in  the 
Southern  district  is  too  small  to  allow  of  a  satisfactory  comparison. 
For  the  same  reason  no  comment  is  made  in  regard  to  earnings  in  the 
New  England  district. 

HAND  ROLLINO  MILLS. 

Notwithstanding  the  presence  of  some  skilled  men  earning  high 
houriy  rates,  it  will  be  noted  from  the  following  table  that  in  every 
district  the  maximum  annual  earnings  of  more  than  one-haU  of  tho 
employees  in  the  hand  rolling  mills  fell  below  $600,  which  is  equiva- 
lent to  an  average  of  $50  per  month.  In  the  Southern  district  the 
maximum  annual  earnings  of  78.9  per  cent  fell  below  this  amoimt. 


Digitized  by 


Google 


228 


LABOB  CONDITIONS  IN  IBON  AND  STEEL  INDUSTBY. 


OPPORTUNITIES  FOR  ANNUAL  EABNINOS  OF  EMPLOYEES  IN  HAND  ROLLING  MILLS 
OPERATED  AT  LEAST  6  MONTHS  DURING  THE  YEAR,  BY  DISTRICTS.  1910. 


Annual  earnings. 


Per  cent  of  employees  wfaoee  maximmn  annual  «*«"*<"gp«  foil 
bdow  spedfled  amounts. 


New 
England 
district 

(933 

em- 
ployees). 


Eastern 
district 

(2,803 

em- 
ployeee). 


Pitts- 
burgh 


and  Mid- 


district    die  West 
(8325       district 


em- 
ployees). 


(4,321 
em- 
ployees). 


Southern 
distriot 

(753 

em- 
ployees). 


Total 
07,635 

em- 
ployees). 


Under  1400.. 
Under  $500.  . 
Under  9000.. 
Under  $700.. 
Under  tSOO.. 
Under  1900.. 
Under  $1,000 
Under  SI, 100 
Under  $1,200 


24.4 
41.9 
67.6 
64.2 
76.8 
83.2 
87.0 
88.1 
88.5 


20.8 
46.6 
58.8 
60.8 
78.0 
82.1 
86.9 
88.9 
90.8 


11.9 
31.4 
6a7 
64.4 
71.3 
76.6 
81.6 
86.3 
88.3 


las 

27.7 
61.7 
65.0 
71.8 
77.9 
83.0 
85.8 


64.6 
71.6 
7&9 
84.3 
86.7 
92.4 
94.2 
94.8 
96.6 


16.4 
86.0 
63.8 
66.2 
73.4 
78.8 
83.6 
80.6 
89.0 


In  this  table  is  shown  how  small  was  the  proportion  of  the  highly 
skilled  workmen  who  had  the  opportunity  to  work  with  comparative 
steadiness.  There  were  23.5  per  cent  of  the  employees  in  the  hand 
mills  whose  full-time  weekly  earnings  were  $19.25  or  more,  which  is 
the  equivalent  of  $1,000  or  more  per  full  year.  The  actual  operating 
conditions,  however,  were  such  that  only  16.5  per  cent  could  have 
earned  as  much  as  $1,000.  Thus,  the  mills  gave  an  opportunity  for 
only  three-fourths  as  many  workmen  to  earn  $1,000  or  more  as  if 
they  had  operated  full  time  throughout  the  year. 
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CHAPTER  IX. 

TXBVD  OF  WAGES,  1900  TO  1910. 

IKTRODUCTIOlf. 

A  study  of  ihe  trend  of  wages  in  the  iron  and  steel  industry  during 
the  past  decade  is  significant  not  only  because  a  knowledge  of  past 
conditions  best  illustrates  the  present  situation  but  also  because  the 
iron  and  steel  industry  has  been  completely  reorganized  since  1900. 
This  reorganization  applies  particularly  to  the  consolidation  of 
ownership  and  control,  but  it  has  also  (Orectly  affected  the  location 
and  equipment  of  plants.  The  purpose  of  this  study  is  not  only  to 
discover  to  what  extent  wages  have  increased  or  decreased,  but  more 
particularly  to  leam  to  what  extent  the  different  classes  of  employees 
have  been  affected  by  the  increase  or  decrease. 

Comparable  data,  covering  the  hourly  earnings  in  1900/  1905,  and 
1910,  of  employees  in  the  various  producing  departments,  were 
furnished  for  28  plants.  In  each  of  the  three  years,  identically  the 
same  plants  are  included,  the  only  changes  being  either  modifications 
of  equipment  or  the  construction  of  additional  producing  units.  A 
total  of  between  11,000  and  12,000  employees  are  included  in  the 
departments  considered  in  each  of  the  years  specified.  It  must  not 
be  understood  that  each  of  the  28  plants  had  all  of  the  departments 
which  are  considered  below.  The  distribution  was  as  follows:  Blast 
furnaces  were  reported  by  10  plants,  open-hearth  furnaces  by  7, 
Bessemer  converters  by  8,  blooming  mills  by  10,  rod  mills  by  7, 
and  bar  milk  (including  merchant  and  hoop  mills)  by  5  plants. 

In  this  study  all  foremen,  cleiks,  timekeepers,  weighers,  chemists, 
and  chemists'  assistants  are  omitted  from  consideration,  the  purpose 
being  to  show  the  trend  of  wages  among  the  actual  operating  force. 
Also,  attention  is  limited  to  the  producing  departments,  in  which  are 
employed  the  workmen  dependent  for  their  livelihood  on  the  iron 
and  steel  industry.  This  limitation  avoids  the  effect  which  condi- 
tions in  competitive  industries  might  have  upon  the  wages  of  the 
mechanical  force. 

None  of  the  companies  included  in  this  study  dealt  with  any  organi- 
zation of  labor  in  any  of  the  departments  in  1905  or  1910.    In  1900 

t  For  omtMin  of  thMo  estobUiimieots  the  aomlnfi  reported  for  the  fliet  period  tre  teken  from  the  poj  rolli 
of  1908»  whldi  were  the  eorlieet  evmlkble,  bat  in  each  oeee  the  time  and  tonnafe  ntee  reported  ee  of  that 
year  wwe  the  eame  ae  thoee  paid  in  1900.  No  planta  are  inoloded  in  wfakh  there  were  any  nignifloant 
tmproTemente  or  modiftnatione  in  equipment  or  prumweu  beUrem  1900  and  1008. 
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one  of  the  companies  recognized  the  Amalgamated  Association  of 
Iron,  Steel,  and  Tin  Workers  in  its  bar,  guide,  and  hoop  mills. 

The  following  analysis  of  the  obtained  data  regarding  the  wage 
movement  from  1900  to  1910  is  made,  for  convenience  of  presenta- 
tion, imder  three  heads. 

(1)  Consideration  is  given  to  the  trend  of  hourly  wage  rates  among 
all  classes  of  employees,  skilled,  semiskilled,  and  unskilled. 

(2)  A  special  study  is  made  of  the  course  of  hourly  wage  rates 
among  common  or  imskiUed  labor  alone,  this  class  of  labor  being  of 
such  prominence  in  the  industry  as  to  warrant  separate  study. 

(3)  The  extent  of  changes  in  tonnage  i*ates  and  their  effect  on  the 
earnings  of  tonnage  workers  are  discussed  in  some  detail. 

HOURLY  WAGB  RATES,  1900  TO  1910,  ALL  CLASSES  OF  LABOR. 

With  the  exception  of  the  highly  skilled  workmen  the  wages  of  all 
classes  of  employees  in  the  producing  departments  of  the  iron  and 
steel  industry  increased  during  the  period  1900  to  1910.  The  average 
hourly  rates  of  the  employees  in  the  producing  departments  of  the 
plants  included  in  this  study  were,  approximately,  21  cents  per  hour 
in  1900  and  23.7  cents  per  hour  in  1910.  Wages  in  1910  were,  there- 
fore, 12.9  per  cent  higher  than  in  1900.  This  increase  took  place 
almost  altogether  after  1905,  the  average  hourly  rates  in  1905  being 
20.2  cents  per  hour  or  3.8  per  cent  less  than  in  1900.  It  is  true  that 
between  1900  and  1905  the  wages  of  the  unskilled  laborers  and  other 
relatively  low  paid  workmen  were  slightly  increased,  but  at  the  same 
time  the  wages  of  the  skilled  workmen  were  so  considerably  reduced 
as  to  effect  an  actual  reduction  in  the  average  hourly  rates  of  the 
whole  force. 

From  1900  to  1910  the  retail  prices  of  food  are  shown  by  the  Bureau 
of  Labor  to  have  increased  almost  40  per  cent.  The  increase  was 
steady  throughout  the  period,  as  shown  in  the  following  table: 


RBLATHTB  PRICES  (WEIGHTED)  OF  FOOD,  1000  TO  1910. 

[Computed  from  data  published  in  Bulletin  of  the  Bureau  of  Labor,  No.  106,  Pt  1,  p.  17. 

in  1900-100.) 


Relative  prieei 


Years. 

Relative 

Yeare. 

RelaUva 
prlcet. 

1900 

100.0 
105.3 
111.3 
111.4 
112.8 
U3.0 

190ft 

lift.  8 

1901  

1907 

122.2 

1902 

1908 .  .  . 

126.8 

1903 

1909 

las.  2 

1904 

1910 

iao.9 

1906 

During  the  same  period  the  labor  cost  of  production  in  the  depart- 
ments under  consideration  either  increased  very  slightly  or  actually 
decreased.  This  is  shown  by  the  following  figures  compiled  from  the 
Beport  of  the  Commissioner  of  Corporations  on  the  Steel  Industry. 
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COMPARISON  OF  LABOR  COST  PER  GROSS  TON  OF  SPBCIFIBD  PRODUCTS  IN  1902-1906 

,  AND  IN  1910. 


Report,  pp.  82,  85, 87,  88.] 

PreltmlnMy 

Labor  cost  per  ton. 

Relative  cost 
in  1910 

Products. 

1902-1906. 

19ia 

(oostin 

19(»-1906 

taken  as  100). 

p^Uffy^f  p|«  {foO  1 

10.67 

.62 

.49 

1.01 

$0.48 
.54 
.62 
1.14 

72 

BeHmner  Sffiet  iDgoto « m 

Tii^^m^i  r^i  ingrtff  » 

87 
106 

HflfiVy  BfumnMr  nrfh  » .       

118 

1  Three  plants  of  the  Steel  Corporation,  both  periods, 
s  One  plant  of  the  Steel  Corporation,  both  penoda. 
•  Two  plants  of  the  Steel  Corporation,  both  periods. 

It  should  be  noted  that  in  this  case  1910  is  compared  with  the 
average  from  1902  to  1906.  Between  1902  and  1906  many  improve- 
ments in  machinery  tending  to  reduce  the  labor  cost  were  made, 
while  wages  were  not  increased.  It  seems  probable,  therefore,  that 
labor  costs  in  1902  were  considerably  higher  than  the  average  for 
1902  to  1906  and  consequently  that  the  labor  costs  on  all  products 
decreased  between  1902  and  1910  in  spite  of  the  increase  of  12.9 
per  cent  in  the  average  wages. 

Although  there  was  an  increase  of  12.9  per  cent  in  l3ie  average 
wages  of  all  employees  from  1900  to  1910,  this  increase  did  not  apply 
uniformly  to  aU  classes  of  employees.  The  general  trend  of  wages 
in  the  iron  and  steel  industry  from  1900  to  1910  may  be  briefly 
described  as  a  tendency  to  the  leveling  of  the  wages  of  all  employees. 
This  has  been  accomplished  by  considerable  increases  in  the  wages 
of  the  unskilled  and  relatively  low-paid  workmen,  by  smaller  in- 
creases for  the  semiskiUed  employees,  and  by  very  slight  increases  or 
actual  decreases  in  the  wages  of  the  highly  skilled  workmen. 

This  readjustment  is  clearly  shown  in  the  following  table,  which 
b  a  summary  of  the  more  detailed  tables  presented  later: 

NUHBBR  AND  PER  CENT  OF  EMPLOYEES   EARNING  EACH  CLASSIFIED  AMOUNT 
PER  HOUR,  ALL  DEPARTMENTS,  1900,  1906,  AND  1910. 

(Flgiirei  are  for  38  pltnts  submitting  comparable  data.    Foremen.  clerkB,  timekeepers,  weighers,  chemists^ 
and  chemists'  assistants  are  omitted.) 


Classified  hourly  earnings. 

1900 

1905 

1910 

Number. 

Percent. 

Number. 

Percent 

Number. 

Percent. 

Under  16  cents 

6,086 

3,581 

1,764 

317 

61.9 
30.5 
14.9 
2.7 

6,011 

4  148 

1,603 

199 

50.2 

34.7 

13.4 

L7 

530 
7,845 
2,607 

246 

4-7 

16  imd  under  25  cents 

69.9 

25  and  under  60  nent* r ,,...... . 

23.2 

00  miti  and  over 

2.2 

Total 

11,787 

100.0 

11,961 

100.0 

11,228 

100.0 
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The  wages  of  the  unskilled  laborers  increased  from  1900  to  1910 
to  such  an  extent  that  whereas  in  1900  there  were  61.9  per  cent  of 
the  total  force  earning  less  than  16  cents  per  hour,  in  1910  only  4.7 
per  cent  earned  less  than  16  cents  per  hour  and  these  were  chiefly 
boys.  This  increase  took  place  almost  entirely  after  1906  and  in 
most  of  the  plants  occurred  in  May,  1910.  Between  1900  and  1905, 
however,  the  wages  of  many  of  the  highly  skilled  workmen  were  so 
reduced  that  in  1905  only  199,  or  1.7  per  cent  of  the  entire  force, 
earned  as  much  as  60  cents  per  hour  in  coatrast  with  317,  or  2.7 
per  cent  of  the  total  force,  who  were  reported  as  earning  60  cents 
per  hour  and  over  in  1900. 

The  ''readjustment"  of  wages  through  unusually  large  increases 
in  wages  for  the  lower  paid  employees  as  compared  with  the  highly 
paid,  which  has  been  described  as  occurring  between  1900  and  1910 
in  the*8teel  industry,  was  not  characteristic  of  manufacturing  indus- 
tries in  general.  The  following  taUe  compiled  from  the  reports  of 
the  Bureau  of  Statistics  of  New  Jersey,  the  only  available  figures 
which  are  at  all  comparable,  shows  that  between  1900  and  1910  the 
wages  of  all  classes  of  employees  in  the  industries  of  that  State 
increased  very  nearly  uniformly. 

CLASSIFIED  WEEKLY  EARNINGS  OF  ALL  EMPLOYEES  IN  ALL  INDUSTRIES,  NEW 

JERSEY,  1900  AND  1010. 


(Compitod  trom  Reports  of  BoiMa  of  Statisttoi  <tf  N 

•w  htmj,  1901,  p.  101,  and  1911,  p.  122.) 

ClMHfled  wMkly  MninfL 

P«r  oMit  of  emploTWt 
oanilDg  Mch  clMrifled 
■moont. 

Wtekly  eaminca 

Per   cent   of  em- 

amount      and 
over. 

1000 

(1»,7W 

tmployws.) 

1910 

(329,826 

employMs.) 

1900 

1910 

UnderK 

17.8 
7.0 
7.7 
9.8 
8.4 
11.1 
10.9 
11.6 
10.3 
4.5 

7.9 
6.8 

7.6 
7.4 
8.7 
11.2 
14.8 
14.1 
14.1 
7.6 

$6  and  onder  $6 

86aa<lov8r 

82.2 
743 
66.6 
66.8 
48.4 
37.8 
26.4 
14.8 
4.6 

92  1 

S6ftnd  under  17 

86  and  over 

86.3 

$7  and  under  tS  , , 

87andov«r 

77.8 

$8  and  under  19 

88tndo7«r 

70.4 

Itiand  under  $10 

80tndov8r 

61.7 

110  and  under  $12 

f  10  md  ovtf 

60  6 

f  12  and  under  115 

812  tnd  over 

86.7 

916  and  under  $20 

8l5aodow 

21  0 

130  iad  OTer 

820andoTW. 

7.6 

The  reductions  in  wages  in  the  iron  and  steei  industry  between  1900 
and  1910  affected  only  the  workmen  earning  60  cents  or  more  per 
hour,  most  of  whom  are  in  supervisory  positions  and  perform  little 
manual  labor.  The  president  of  the  Amalgamated  Association  of 
Iron,  Steel,  and  Tin  Workers  in  his  report  for  1910  referred  to  the 
need  for  some  such  readjustment  as  follows: 

Unpopular  as  it  once  was,  the  suggestion  is  fast  gaining  ground  that 
some  readjustment  of  our  wa^e  sciue  ^ould  be  made  that  would  tend 
to  establish  a  closer  mutual  mterest  between  all  those  governed  by 
it,  so  that  each  will  have  a  wage  that  will  not  be  the  envy  of  his 
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fellows  and  diat  will  not  permit  of  the  sacrifice  of  part  of  it,  or  of 
prtndples  or  conditions  just  as  important,  in  an  effort  to  maintain  a 
position  by  managerial  favor.  To  my  mind  action  in  accordance  with 
this  su^estion  would  be  a  boon  to  tne  many  loyal  independent  spir- 
ited umon  men  that  now  hold  such  jobs,  but  can  feel  no  security  in 
them  while  such  conditions  exist  and  they  retain  their  independence.^ 

In  order  that  the  significance  of  the  changes  in  wages  in  the  steel 
industry  may  be  better  understood,  some  information  as  to  the  char- 
acteristics of  the  different  classes  of  workmen  is  briefly  presented  here. 
This  information  is  based  on  a  study  of  the  records  of  all  employees 
of  a  large  plant  in  the  Pittsburgh  district,  which  is  representative  of 
the  plants  for  which  wage  data  are  presented.  The  detailed  table  is 
shown  in  Appendix  0,  but  may  be  summarized  as  follows: 

First,  the  skilled  workmen,  whose  wages  were  only  slightly  in- 
creased or  actually  reduced  between  1900  and  1910,  are  largely  men 
.  with  families,  80  per  cent  of  aU  the  workmen  earning  25  cents  and 
over  per  hour  being  married.  Of  the  skiUed  workmen  60  per  cent  are 
American  bom;  25  per  cent  are  natives  of  the  northern  and  western 
European  countries,  of  whom  more  than  80  per  cent  have  been  in  the 
United  States  10  years  or  more  and  have  adopted  American  habits. 
It  is  proper,  therefore,  to  consider  that  at  least  four-fifths  of  the  skilled 
worbnen  are  accustomed  to  American  standards,  which  can  be  altered 
to  conform  with  a  reduction  of  wages  or  with  the  increased  price  of 
commodities  only  by  sacrifices  of  some  kind.  Furthermore,  70  per 
cent  of  the  skilled  woikmen  have  been  connected  with  the  iron  and 
steel  industry  for  10  years  or  more  and  in  a  certain  measure  have 
become  so  identified  with  the  industry  that  they  can  not  be  expected 
to  leave  it  willingly  to  seek  work  in  new  fields. 

Second,  the  unskilled  workmen  whose  wages  have  been  most  largely 
increased  are  chiefly  recent  immigrants,  73  per  cent  of  them  having 
been  bom  in  southern  or  eastern  Europe.  Thus  only  27  per  cent  are 
American  born  or  immigrants  from  western  and  northern  Europe. 
About  one-third  of  the  unskilled  are  married,  vdth  families  in  this 
country.*  Approximately  50  per  cent  have  been  employed  in  the 
industry  less  than  5  years. 

The  semiskilled  have  less  definite  characteristics.  The  American 
bom  constitute  30  per  cent  and  the  natives  of  northern  and  western 
Europe  approximately  13  per  cent,  leaving  57  per  cent  who  are  natives 
of  eastern  and  southiem  Europe.  About  two-thirds  of  the  semi- 
skilled are  married,  and  approximately  70  per  cent  have  been  em- 

>  Joomal,  AsMlftiMted  AaaocUtioo  of  Iron,  Stool,  tad  Tin  Worinn,  1010,  p.  sao. 

*T1ilf  oodmotoiobooodon  tho  roport  of  tlM  Immigration  Conuntorion,  in  which  it  it  ihovn  Chat  pno- 
tkaXtfXL  of  tho  immignnti  from  northern  and  weatom  Europo  have  broofht  thdr  wItw  and  famiUoa 
to  thia  oooBtry,  and  that  aboot  40  per  cent  of  the  married  aonthern  and  laetem  Sniopoan  Immigrants 
hATokftthdrwiTea  and  iMniliee  abroad.   See  p.  IMl 
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ployed  in  the  industry  at  least  5  years,  but  only  35  per  cent  as  long 
as  10  years. 

The  following  table  shows  for  the  years  1900,  1905,  and  1910  the 
per  cent  of  employees  earning  each  classified  amount  per  hour.  In 
addition  a  summary  showing  the  per  cent  earning  under  18  cents,  18 
and  under  25  cents,  and  25  cents  and  over  per  hour  is  given. 

NUMBER  AND  PER  CENT  OF  EMPLOYEES  EARNINO  BACH  CLASSIFIED  AMOUNT  PER 
HOUR,  ALL  DEPARTMENTS,  1900,  1905,  AND  1910. 

[Figures  are  for  28  plants  submitting  comparable  data.    Foremen,  clerks,  timekeepers,  weighers,  ehemlsti^ 
and  chemists'  assistants  are  omitted.) 


Classlfled  hourly  earnings. 

1900 

1906 

1910 

Number. 

Percent 

Number. 

Percent 

Number. 

Percent 

UnderH  cents 

649 

5,436 

1,543 

749 

1,289 

740 

509 

278 

137 

01 

84 

69 

25 

48 

6.6 

46.8 

13.1 

6.4 

U.O 

6.3 

6.1 

3.4 

1.2 

.8 

.7 

.6 

.2 

.4 

311 
6,700 
1,683 
1,105 

ilseo 

585 

606 

270 

143 

104 

44 

31 

8 

12 

2.6 

47.7 

14.1 

9.2 

11.4 

4.9 

5.1 

2.3 

1.2 

.9 

.4 

.3 

.1 

.1 

226 

804 

4,163 

1587 

2,095 

1,010 

1,039 

328 

230 

119 

64 

36 

17 

20 

3.0 

14  and  under  16 cents 

2.7 

16 ftfid  under  18 cents 

87.1 

IR  ftfifl  undw  20  cents 

14.1 

30 and  under  25 cents 

18.7 

9.0 

90  and  under  40  cf^nts r 

0.3 

40  and  under  60  cents 

2.0 

M  and  under  60  cents 

2.0 

flO  and  under  70  cents 

1.1 

70  and  under  80  cents 

•6 

80  and  under  90  cents 

.8 

90  centfl  and  under  tl . . . . .  

.2 

81  and  over 

.2 

Total 

11,737 

100.0 

11,961 

100.0 

11,228 

100.0 

Under  18  cents 

7.628 
2,038 
2.071 

66.0 
17.4 
17.6 

7,694 
2,465 
1,802 

64.3 
20.6 
15.1 

4,093 
8,682 
2.853 

41.8 

18  and  under  25  cents 

33.8 

25  cents  and  over 

26.4 

Total 

11,737 

100.0 

U,061 

100.0 

11,228 

100.0 

In  order  to  make  an  easy  comparison  of  the  earnings  of  employees 
m  1900  and  in  1910  the  diagram  shown  on  page  238  has  been 
prepared. 

Tlie  first  part  of  the  diagram  shows  graphically  for  each  of  the 
years  the-  per  cent  of  employees  earning  each  classified  amount  and 
is  based  upon  the  data  of  the  preceding  table. 

The  second  part  of  the  diagram,  which  is  virtually  a  summary 
of  the  first,  shows  the  per  cent  earning,  respectively,  less  than  18 
cents,  18  and  under  25  cents,  and  25  cents  and  over  per  hour. 

The  third  part  of  the  diagram,  which  gives  an  idea  of  the  cumulative 
effect  of  the  various  changes,  is  based  upon  the  following  table.  This 
table  shows  by  means  of  cumulative  numbers  and  percentages  the 
number  and  per  cent  of  employees  who  earn  each  specified  amount 
and  over.  For  example,  in  1900,  73  employees,  or  0.6  per  cent  of  the 
total  number,  earned  90  cents  and  over  per  hour.  These  73,  of 
course,  include  the  48  reported  in  the  same  year  as  earning  $1  and 
over. 
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t'UMULATIVB  NUMBER  AND  PER  CENT  OF  B1CPLOTEB8  EARNING  EACH  CLASSIFIED 
AMOUNT  AND  OVER  PER  HOUR,  ALL  DEPARTMENTS,  1900  AND  1910. 

(Flfores  tre  for  28  plaots  sufamlttiTv?  oomparable  data.    Foremen,  derks,  timekeepecs,  weigben.  ohemisti, 
and  cbemlsb'  assistants  are  omitted.] 


Claislfled  hourly  eamings. 

1900 

1910 

Number. 

Percent. 

Number. 

Percent 

14  cents  and  o^'^r. ,       .  . . ,  ^  ^ 

11,068 

6,652 

4,109 

3,360 

2,071 

1,331 

732 

454 

317 

226 

142 

73 

48 

94.5 
48.2 
35.0 
28.6 
17.6 
11.3 
6.2 
8.9 
2.7 
1.9 
1.2 
.6 
.4 

11.002 
10,698 
6,535 
4,948 
2,863 

'•IS 

476 
246 
127 
73 
37 
20 

9R.0 

96.3 

68.2 

44,1 

25.4 

16.4 

7.2 

4.2 

2.3 

1.1 

.7 

.8 

.3 

19  emta  and  over .         ^  ^  ^ 

IS  cents  and  ovpT 

30  cents  and  ovw . 

75  cents  and  over 

30  cents  and  ovpj . .  . . 

40  cents  and  over 

fiO  cents  and  over 

flO  cents  and  over 

70  cents  and  over 

80  cents  and  over .  . 

90  cents  and  over 

fl  and  over.. . . 

The  third  part  of  the  diagram  shows  more  clearly  than  either  of 
the  other  two  parts  the  changes  in  wages  between  1900  and  1910; 
namely,  considerable  increases  in  the  wages  of  the  low-paid  and  rela- 
tively miskilled  employees  and  actual  decreases  in  the  wages  of  the 
highly  skilled  employees  earning  60  cents  and  over  per  hour.^ 

BLAST  FUBNACBS. 

Although  in  1910  there  were  43  furnaces  in  the  10  establishments 
reported,  as  against  34  in  1900,  there  was  a  considerable  reduction 
in  the  number  of  employees  between  those  years.  This  decrease  was 
due  largely  to  the  fact  that  at  three  plants  the  furnaces  were  changed 
during  the  period  from  the  vertical-hoist  type,  using  a  large  force  of 
bottom  fillers,  to  the  skip-hoist  type,  using  larry  cars,  while  at  another 
plant  there  was  a  large  reduction  in  the  force  of  yard  employees  in 
consequence  of  a  change  in  the  method  of  handling  stock.*  These 
changes  had  the  eflfect  of  reducing  by  several  hundred  the  number  of 
employees  in  these  four  plants. 

In  1900  there  were  77  per  cent  of  the  employees  in  these  blast  fur- 
naces earning  under  16  cents  per  hour,  only  7.1  per  cent  earned  20 
cents  and  over  per  hour,  and  none  earned  as  much  as  40  cents  per 
hour. 

1  As  this  part  of  the  diagram  may  not  be  understood  at  first  glanoe  a  brief  explanation  is  given.  In  1900 
the  pnqMTtion  of  the  total  force  earning  14  cents  and  over  per  hour  (04.6  per  cent)  is  represented  by  the  solid 
black  area  of  the  column,  while  the  proportion  earning  14  cents  and  over  per  hour  (98.0  per  cent)  in  1910  is 
represented  by  thesoUd  black  area  plus  the  smaU  white  area.  The  small  white  area,  therefore,  represents  the 
increase  In  the  proportion  earning  14  cents  per  hour  and  over  in  1910  as  compared  with  1900.  The  proportion 
of  employees  earning  60  cents  and  over  per  hour  in  1910  was  smaller  than  in  1900.  Therefore  the  white  area 
opposite  60  cents  and  over  per  hour  represents  the  proportion  of  employees  earning  that  amount  in  1910, 
while  the  proportion  of  employees  earning  the  same  amount  in  1000  is  represented  by  the  white  area  plus 
the  smaU  black  area.  The  decrease  in  the  proportion  earning  60  cents  and  over  per  hour  in  1910  as  com- 
pared  with  1900  is  therefore  represented  by  the  black  area.  In  other  words  the  diagram  shows  gr^»hically 
the  bioreases  and  decreases  in  the  proportion  earning  each  specified  amount  between  1900  and  1910.  The 
whhe  area  at  the  end  of  the  solid  black  represents  the  amount  of  increase  of  1910  over  1900,  while  the  black 
area  at  the  end  of  the  white  represents  the  amount  of  the  decrease  between  1900  and  1910. 

*  For  the  extent  of  leducUooB  in  the  dso  of  the  force  due  to  such  changes,  see  (Thapter  Xin,  especially 
p.  841. 
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In  1905  there  were  64.3  per  cent  working  for  less  than  16  cents  per 
hour,  9.3  per  cent  earned  20  cents  or  more  per  hour,  while  only  0.1  per 
cent  earned  as  much  as  40  cents  per  hour. 

In  1910,  through  the  advance  in  common  labor  rates,  only  5.4  per 
cent  of  the  employees  earned  less  than  16  cents  per  hour.  The  wages 
of  the  semiskilled  were  also  increased,  so  that  31.4  per  cent  earned  20 
cents  and  over  per  hour.  There  was  likewise  an  increase  in  the  per- 
centage earning  each  of  the  higher  classified  amounts  per  hour.  None, 
however,  earned  as  much  as  50  cents  per  hour. 

The  following  table  shows  for  1900,  1905,  and  1910  the  number 
and  per  cent  of  employees  earning  each  classified  amount  per  hour 
in  blastfurnaces: 

NUMBER  AND  PER  CENT  OF  EMPLOYEES  EARNING  EACH  CLASSIFIED  AMOUNT  PER 
HOUR,  BLAST  FURNACES,  1900,  lOOi,  AND  ItlO. 


tnd  QlMmlstB'  aniitaiits  art  omltt^LT  "^  ^^"'    '"•"^^ 

Hourl  J  etniiiip. 

1900 

1906 

1910 

Namber. 

Per  cent 

Number. 

Percent. 

Namber. 

Percent. 

Under  14  cents 

104 
3,814 
492 
227 
267 
66 
8 

8.6 
78.4 
10.9 
6.0 
6.7 
1.2 
.2 

81 

3,136 

910 

400 

332 

83 

43 

4 

1.6 

83.7 

18.2 

8.2 

6.6 

1.7 

.9 

.1 

66 

166 
1,877 
816 
887 
264 
182 
7 

1.5 

lA  aiMl  mider  16  r^^ntsi 

3.9 

l<i  ai^  niwVf  118  oentn 

44.1 

19  ai^  nimV*f  VO  cents    

19.2 

JH) ai^  \n}^*^ 76 centi 

20.9 

35  and  under  30  cents 

6.0 

SO  and  40  cents 

4.8 

40  and  under  fiO  cents 

,2 

SO  cents  and  orer 

Total 

4,618 

100.  d 

4,998 

100.0 

4,263 

100.0 

Under  18  cents 

3,970 
484 
64 

87.9 
10.7 
1.4 

4,127 
741 
130 

82.6 
14.8 
2.6 

2,107 
443 

49.5 

18  and  imder  25  ««<». - 

4ai 

X  cents  and  over r 

10.4 

Total 

4,618 

100.0 

4,998 

100.0 

4,263 

100.0 

The  following  table  pr^ents  in  cumulative  form  the  data  shown 
in  the  preceding  table  for  1900  and  1910: 

CUMULATIVE  NX7MBER  AND  PER  CENT  OF  EMPLOYEES  EARNING  EACH  CLASSIFIED 
AMOUNT  AND  OVER  PER  HOUR,  BLAST  FURNACES,  1900  AND  1910. 


(Fl|:ares  are  (or  10  plants  submitting  comparable  data.    Foremen,  darks,  timekeepen,  weifben,  ciMmlstB, 

Hourly  eaminsL 

1900 

1910 

Number. 

Percent. 

Number. 

Percent 

Under  14  cents 

104 
4,864 

1,040 

648 

321 

64 

8 

8.6 

96.4 

23.0 

13.1 

7.1 

L4 

.3 

66 

4,188 

4,028 

2,146 

1,33P 

443 

180 

7 

1.6 

14  cents  and  cw 

96.6 

1*^  cmts  and  ovw 

94.6 

18  wnts  and  otw. 

60.6 

20  Cfflits  and  ovw 

81.8 

16  nnti  and  over 

10.4 

lOesotsandoTfT 

4.4 

lOfnrtiandoTer.a ^    .    . 

.2 

The  follo¥ring  diagram  presents  in  graphic  form  for  1900  and  1910 
the  per  cent  of  employees  earning  each  classified  amount  in  blast 
furnaces- 
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The  number  of  employees  in  the  Bessemer  converters  for  which 
data  are  presented  decreased  7  per  cent  between  1900  and  1905. 
This  decrease  was  in  some  measure  due  to  the  substitution  of ''  direct 
metal "  for  cupola  metal,  and  resulted  in  the  displacement  of  a  number 
of  comparatively  highly  paid  men  employed  in  connection  with  the 
cupolas. 

In  the  Bessemer  converters  the  readjustment  of  wages  described  in 
the  first  part  of  the  chapter  is  clearly  illustrated.  Between  1905  and 
1910  the  wages  of  the  unskilled  were  so  increased  that,  whereas  in 
1905  there  were  48.3  per  cent  of  the  employees  earning  less  than  16 
cents  per  hour,  in  1910  only  1.1  per  cent  earned  less  than  16  cents. 
The  proportion  of  employees  earning  50  cents  and  over  per  hoiur 
declined  between  1900  and  1910  from  8  per  cent  to  5.9  per  cent. 

The  following  table  shows  the  number  and  per  cent  of  employees 
in  Bessemer  converters  earning  each  classified  amount  per  hour  in 
1900, 1905,  and  1910: 

NUMBER  AND  PER  CENT  OF  E1CPL0TBE8  BARNINO  EACH  CLASSIFIED  AMOUNT  PER 
HOUR.  BESSEMER  CONVERTERS,  1900,  1905,  AND  1010. 


[FigiirM  ■!«  for  8  plants  sabmittiiig  comparable  data.    Fonznen,  clerks 
ists,  and  chemists'  assistants  are  omitted.] 

timekeepers,  weighers,  cham- 

dassifled  hourly  earnings. 

1900 

1906 

1910 

Number. 

Percent 

Number. 

Pcrceot 

Number. 

Percent 

Under  14  ceoti 

135 
888 
165 
141 
236 
203 
103 
00 
41 
25 
20 
50 
0 
18 

6.6 

4L0 

8.1 

6.0 

11.5 

10.0 

5.0 

2.9 

2.0 

1.3 

.0 

2.5 

.4 

.9 

6 

012 

164 

187 

196 

133 

101 

66 

48 

50 

12 

18 

3 

3 

as 

48.0 

8.6 

9.8 

10.3 

7.0 

5.3 

3.5 

2.5 

2.6 

.6 

.9 

.3 

.2 

17 

3 

800 

226 

281 
203 
141 
80 
34 
38 
23 
15 
3 
3 

0.9 

14  Mid  nndfr  Iff  ^mntu 

.2 

16  and  under  18  cents 

45.5 

18  and  under  20  cents 

11.5 

20  and  under  25  cents 

14.4 

V^  and  under  90  cents 

10.4 

30  and  under  40  cents 

7.2 

40  and  under  50  cents 

4.1 

50  and  under  flO  cents 

L7 

ft)  «pd  under  70  cents 

1.9 

70  and  under  80  cents 

1.2 

.7 

90  ffints  Mid  under  tl 

.2 

fl  and  over 

.2 

Total 

2,044 

100.0 

1,899 

loao 

1,956 

100.0 

Under  18  cents 

1,138 
377 
529 

55.7 
18.4 
25.9 

1,062 
383 
434 

57.0 
20.2 
22.8 

910 
506 
540 

46.5 

18  and  under  25  oents 

25.9 

%  cents  and  over 

27.6 

lyrtal 

2,044 

100.0 

1,809 

100.0 

1,956 

100.0 

The  diagram  on  page  244  gives  in  graphic  form  the  data  shown  in 
the  preceding  table.    The  following  table  presents  the   data  in 
cumulative  form  for  1900  and  1910. 
7447**-S.  Doc.  110,  62-1,  vol  3 ^16 
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CUMULATIVE  NUMBER  AND  PER  CENT  OF  EMPLOYEES  EARNING  EACH  SPECIFIED 
AMOUNT  AND  OVER  PER  HOUR,  BESSEMER  CONVERTERS,  1900  AND  1910. 

[Flgiires  MB  for  8  plviti  submitting  comptniAb  date.    Focmdoi,  olarks.  tUnakeepm,  weighan,  ohMB- 
^  ^  isto,  and  ohsmiits'  avlstante  an  omitted.] 


1900 

1910 

Hourly  wruiogs. 

Number. 

Percent 

Number. 

Percent 

14  ctnts  md  OTW .^ 

1,900 

906 

765 

629 

336 

223 

163 

122 

97 

77 

27 

18 

93.4 

62.4 

44.3 

37.4 

25.0 

15.9 

10.9 

8.0 

6.0 

4.7 

3.8 

1.3 

.9 

1,030 

1936 

i;046 

821 

540 

337 

196 

116 

83 

44 

21 

6 

3 

99.1 

16  CMltS   and   OVAT ,  .  r  r  t  r  t T 

99.0 

18  oentti  and  over 

53.5 

90oentsand  over ..}... ..t,.  . 

42.0 

35  oenM  and  over .....r 

37.6 

80  oentB  and  over -.,^.^,„,, , 

17.2 

40  oeots  and  over 

lao 

50  oenti  and  over . . , . 

5.9 

00  cents  and  over 

4.3 

TOoentsand  over .., 

3.3 

80  cents  and  over 

1.1 

90  oenti  and  over 

.3 

81  and  over 

.3 

OPSN-HSABTH  FUBNACBS. 

In  1900  the  number  of  employees  who  earned  less  than  16  cents  per 
hour  comprised  40  per  cent  of  the  total  number  engaged  in  productive 
occupations  in  the  open-hearth  departments  of  the  7  establishments 
reporting  thereon,  as  against  37.2  per  cent  in  1905,  and  only  5.3  per 
cent  in  1910. 

There  was  in  1905  a  notable  decrease  in  the  earnings  of  the  more 
highly  skilled  employees,  or  those  earning  upward  of  40  cents  per 
hour,  from  their  earnings  in  1900,  which  reduction,  however,  had 
been  partly  restored  as  indicated  by  the  earnings  reported  for  1910, 
except  that  none  earned  more  than  90  cents  per  hour  in  the  latter 
year,  and  fewer  were  earning  more  than  80  cents  per  hour  than  was 
the  case  in  1900. 

At  the  time  covered  by  the  reports  from  which  the  tables  were 
compiled  there  were  in  these  establishments  94  open-hearth  furnaces 
running  in  1900,  98  in  1905,  and  95  in  1910.  For  each  of  these  years 
the  number  of  employees  was  practically  the  same.  The  number  of 
furnaces  operated  varied  very  slightly  at  the  different  periods,  so  that 
the  average  number  of  employees  engaged  in  productive  occupations 
in  the  open-hearth  department  was,  per  furnace,  22.7  in  1900,  21.6 
in  1905,  and  22.3  in  1910.  The  following  table  shows  for  1900, 1905, 
and  1910  the  number  and  per  cent  of  employees  earning  each  classi- 
fied amount  per  hour  in  open-hearth  furnaces. 
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NUMBER  AND  PER  CENT  OF  BMPL0TEB8  EARNING  EACH  CLASSIFIED  AMOUNT  PER 
HOUR,  OPEN-HEARTH  FURNACES,  1900,  1906,  AND  1910. 

(F^nres  an  tor  7  plants  nibmittliic  oomparable  data.    Foremen,  derks,  timekeepefs,  weighen,  diambts, 
and  chemists'  assistants  are  omitted.] 


CtesBiaed  hourly  earnings. 

1000 

1906 

1910 

Number. 

Percent. 

Number. 

Percent 

Number. 

Percent 

rndfrUnmtif 

148 
708 
178 
166 
452 
234 
158 
65 

6.0 

S3.1 

8.4 

7.8 

21.2 

11.0 

7.4 

8.1 

.2 

.2 

.2 

.4 

.2 

46 
744 
227 
234 
542 

lao 

164 
4 
8 
18 
4 

2.1 

86.1 

10.7 

11.0 

25.6 

6.1 

7.7 

.2 

.4 

.8 

.2 

71 
40 
600 
222 

601 

303 

206 

41 

18 

12 

10 

4 

3.4 

liandmMler  Iff onit<i..... ............... 

1.9 

Iff  tnd  nndio'  18  cents 

28.3 

1ft  a^  under  90  cents 

10.5 

90  ftt»d  under  K  (4nts 

23.7 

95  and  under  30  cents 

14.3 

90  and  under  40  cents 

13.9 

^Daod  under  QO  cents 

1.9 

W  and  under  00  cents 

.9 

.6 

70  fV!*d  under  80  cents 

.6 

.2 

90  centff  and  under  91 

Total 

2,131 

1,032 
618 
481 

100.0 

2,120 

100.0 

2,117 

100.0 

Under  18  cents 

48.4 
20.0 
2X6 

1,016 
776 
328 

47.9 
36.6 
15.5 

711 
723 
683 

33.6 

18  and  undfr  2R  cents . 

'34.1 

96  cents  and  over 

32.3 

Total 

2,131 

100.0 

2,120 

100.0 

2,117 

100.0 

The  following  table  shows  m  cumulative  fonn  the  data  presented 
in  the  preceding  table  for  1900  and  1910: 

CUMULATIVE  NUMBER  AND  PER  CENT  OF  EMPLOYEES  EARNING  EACH  SPECIFIED 
AMOUNT  AND  OVER  PER  HOUR,  OPEN-HEARTH  FURNACES,  1900  AND  1910. 


pnsuns  are  tor  7  plants  submitting  comparable  data.    Foremen,  clerks,  timekeepers,  weighers,  chemists, 
and  chemists'  assistants  are  omitted.] 

Hourly  earnings. 

1900 

1910 

Number. 

Percent 

Number. 

Percent 

14  cents  and  over 

1,983 

1,277 

1,099 

933 

481 

247 

89 

24 

20 

16 

12 

4 

93.1 

59.9 

51.6 

43.8 

22,6 

11.6 

4.2 

1.1 

.9 

.8 

.6 

.2 

2,046 

2,006 

1,406 

1,184 

683 

380 

85 

44 

26 

14 

4 

96.6 

16  cents  and  over 

94.8 

18  cents  and  over ........ 

66.4 

90  cents  and  over 

55.9 

26  cents  and  over 

32.3 

90  cents  and  over 

17.9 

40  cents  and  over .  .  

4.0 

90  cents  and  over , , 

2.1 

60  cents  and  over 

L2 

70  cents  and  o^er ... 

.7 

80  cents  end  v'^er .  ....    . 

.2 

90  cents  and  over 

The  following  diagram  presents  in  graphic  form  the  per  cent  of 
employees  earning  each  classified  amount  in  open-hearth  furnaces 
and  in  Bessemer  converters. 
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BLOOIONO  MILLS. 

In  the  10  blooming  mills  furnishing  data  there  was  a  slight  decrease 
in  the  aggregate  number  of  employees  reported  as  engaged  in  produc- 
tive occupations  in  1905  and  1910  from  the  number  in  1900. 

The  number  of  employees  earning  under  16  cents  per  hour  com- 
prised 30.4  per  cent  of  the  total  in  1900,  36  per  cent  in  1905,  and 
only  1.7  per  cent  in  1910,  in  which  latter  year  the  number  reported 
as  earning  16  and  under  18  cents  comprised  41.7  per  cent  of  the  total 
as  against  18.3  per  cent  in  1900  and  12.7  per  cent  in  1905.  There 
was  a  marked  increase  in  1910  over  the  earlier  years  in  the  per  cent 
within  the  class  earning  20  and  imder  25  cents,  while  in  the  class 
earning  25  and  imder  30  cents  there  was  a  notable  reduction.  The 
general  reduction,  however,  afiFected  chiefly  the  employees  earning 
60  cents  and  over  per  hour. 

In  1905  there  were  only  3  persons  who  earned  over  80  cents  per 
hour,  as  against  11  in  1900,  a  reduction  in  tonnage  rates  between 
those  years  having  caused  a  material  falling  off  in  the  earnings  of 
heaters  and  rollers.  In  1910  there  were  14  earning  over  80  cents  per 
hour,  of  which  number  6  earned  $1  and  over  per  hour. 

The  following  table  shows  the  number  and  per  cent  of  employees 
earning  each  classified  amount  in  blooming  mills,  for  the  years  1900, 
1905,  and  1910: 

KUIIBER  AND  PBR  CENT  OF  EMPLOYEES  EARNING  EACH  CLASSIFIED  AMOUNT  PER 
HOUR.  BLOOMING  MILLS.  1900.  1905.  AND  1910. 

[Figores  aie  for  10  plants  submitting  comparable  data.    Foremen,  clerks,  timekeepers,  weighers,  chemists, 
and  chemists'  assistants  are  omitted.] 


Classified  hoorij  eamhigs. 

1900 

1905 

1910 

Number. 

Percent. 

Number. 

Percent. 

Number. 

Percent. 

Under  14  cents 

18 

270 

173 

58 

76 

113 

145 

40 

22 

16 

6 

2 

6 

3 

1.9 

28.6 

18.8 

6.1 

7.9 

11.9 

16.3 

4.2 

2.3 

L7 

.6 

.2 

.6 

.3 

16 

821 

119 

00 

84 

97 

161 

42 

24 

8 

9 

1.7 
84.3 
12.7 
6.4 
9.0 
10.4 
16.2 
4.6 
2.6 
.9 
1.0 

4 
12 
388 
•    70 
124 
60 
162 
46 
60 

0.4 

14  and  under  i* flents. .  ^ ....... ^ ...,,.„.  r 

L3 

16  and  nndfir  IR  rnntji.  -  ^ ............... . 

41.7 

18  and  under  20  cents 

7.5 

13.3 

36  and  under  30  cents 

5.4 

80  and  under  40  centJi 

16.3 

40  and  under  W)  cents . 

6.0 

QO  and  under  flO  <!*nt« 

6.5 

60  and  under  70  cents 

.4 

70  and  under  80  cents .  ^ 

.6 

80  and  under  90  cents 

.3 

90  cents  and  under  $1 .00 

3 

.3 

.5 

fl  and  o'^er r  r    .^.r  ^r, ■.,■.■,.,■.,  ..    .  . 

.6 

Total 

946 

100.0 

934 

100.0 

930 

100.0 

461 
133 

352 

48.7 
14.1 
37.2 

456 
144 
334 

48.8 
15.4 
35.8 

404 
194 
332 

43.4 

ig  tf>d  under  35  cen^ 

20.9 

35  cents  and  over 

35.7 

Total 

946 

100.0 

934 

100.0 

930 

100.0 
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The  following  table  presents  in  cumulatiye  form  for  1900  and  1910 
the  data  shown  in  the  preceding  table: 

CUMULATIVE  NUMBER  AND  PER  CENT  OF  EMPLOYEES  EARNING  EACH  SPECIFIED 
AMOUNT  AND  OVER  PER  HOUR.  BLOOMING  MILLS.  1900  AND  19ia 

[Figans  an  for  10  plants  submitttng  comparable  data.    Foremen,  derks,  tlmekeepen,  weichva,  ohemhita, 

and  chemists' assistants  are  omitted.) 


Hourly  eaminsi. 

• 

1900 

1910 

Nnmber. 

Percent. 

Number. 

Percent. 

Under  14  cents 

18 

998 

668 

485 

437 

353 

339 

94 

64 

32 

16 

11 

9 

3 

1.9 

96.1 

69.6 

51.3 

46.1 

37.3 

26.3 

9.9 

6.7 

8.4 

1.7 

1.3 

1.0 

.3 

4 

926 

914 

636 

466 

333 

383 

130 

84 

34 

30 

14 

11 

0 

0.4 

\A  Awnta  atiH  OTOT 

99.6 

1ft  cents  and  over 

96.8 

18  cents  and  over 

66.6 

30  cents  and  over ,,.-.,-, 

49.0 

95  cfoits  and  ovtx 

36.7 

80  cents  and  over 

30.3 

40oflDts  and  over 

14.0 

50  cents  and  over 

9.0 

flO cflDts and  over 

3.6 

70  cmtt  and  over 

3.3 

80  cents  and  over 

1.6 

90  cents  and  over 

L2 

SI  and  over .......--. ..................t....... 

.6 

BAB  MILLS. 

Five  establishments  furnished  data  covering  the  earnings  of  em- 
ployees in  departments  which  embraced  8,  9,  10,  12,  and  16  inch  bar 
mills,  8  and  10  inch  hoop  mills,  8-inch  guide  mills,  and  10  and  12 
inch  merchant  mills — in  all,  11  mills,  which  have  been  included  in 
the  tables  imder  the  general  head  of  bar  mills. 

In  these  milk  the  employees  earning  imder  14  cents  per  hour 
formed  a  much  higher  percentage  of  the  total  force  than  in  any  of 
the  other  departments,  there  being  17.1  per  cent  in  1900,  11  per 
cent  in  1905,  and  6.9  per  cent  in  1910  in  this  classification.  Practi- 
cally all  of  the  employees  earning  under  14  cents  were  boys.  Between 
1900  and  1910,  in  most  of  the  plants,  the  boys  were  displaced  by  men. 
Unskilled  laborers  form  only  a  small  part  of  the  labor  force  of  the  bar 
mills,  as  is  shown  by  the  fact  that  those  earning  under  16  cents 
amoimted  to  only  27  per  cent  of  the  total  number  in  1900,  33.5  per 
cent  in  1905  and  11.2  per  cent  in  1910.  Employees  earning  under 
18  cents  comprised  37.9  per  cent  in  1900,  40.1  per  cent  in  1905,  and 
28.4  per  cent  in  1910,  which  are  the  lowest  percentages  shown  in  any 
of  the  departments. 

The  reduction  in  the  proportion  of  workmen  earning  the  larger 
amounts  per  hour  was  particularly  severe  in  this  department,  aflFect- 
ing  those  earning  30  cents  and  over  per  hour.  Large  decreases  in  ton- 
nage rates  were  made  between  1900  and  1910.  The  output  of  the 
mills  was  increased,  but  the  increased  output  was  seldom  sufficient 
to  compensate  for  the  tonnage  rate  reductions.  Furthermore,  the  use 
of  continuous  roiigliing  stands  and  continuous  furnaces  tended  to 
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reduce  the  number  of  highly  pdd  mea  empJojed.  The  following 
table  shows  the  number  and  per  cent  of  employees  earning  each  classi- 
fied amount  in  bar  mills,  for  1900,  1905,  and  1910: 

HUMBSB  AND  FSB  CSMT  OF  EMFL0TBS8  XARNINO  BACH  CLASSIFDID  AMOUNT  FBB 
HOUB,  BAB  KILLB,  1900,  1906.  AND  lOlil 


and  clMmlft*' •«!« 

FottDMo,  Clerks,  ti 
tanti  an  omlttad.] 

'■*^ 

.weichtn, 

*-^ 

Oasifled  hooriy  Mmincs. 

1900 

1901 

ISIO 

Number. 

Percent 

Number. 

Percent 

Number. 

Percent 

XTndfr  14  cmts .                                 ... 

1S6 

78 
88 
104 
118 
01 
83 
61 
98 
4 
27 

17.1 
9.9 
10.9 
1S.S 
16.0 
7.7 
10.6 
0.6 
S.6 
.6 
S.4 

89 

108 

49 

127 

94 

60 

04 

60 

19 

0 

10 

0 

2 

8 

ito 

216 

0.0 

17.0 

12.0 

7.6 

8.0 

7.6 

16 

.8 

LS 

.8 

.8 

LI 

67 

80 

148 

100 

180 

106 

91 

60 

14 

17 

8 

4 

S 

11 

0.9 

M  and  nndar  10  cmt<i 

4.8 

10  and  undar  IS  omti 

17.2 

IS  and  undar  90  cent! 

110 

90  and  amkr  96  Mots 

21.7 

96aiidiiiKkr30«ots 

18.0 

S0aiidiiiKkr40GeQta 

ILO 

40  and  undar  60  cents 

7.1 

SOandmiikraOoants 

1.7 

00  and  undar  70  cents 

10 

70  and  VKkr  80  cents 

LO 

SO  and  VKkr  90  cents 

.6 

90  onts  and  under  SI 

2 
12 

.8 
L6 

.4 

Slandorer .,„ 

1.8 

Total 

789 

100.0 

747 

100.0 

881 

100.0 

Under  IS  cents 

299 

222 
268 

87.9 
98.1 
84.0 

999 

281 
227 

40.0 
29.0 
80.4 

880 

280 
316 

28.4 

IS  and  under  96  cents 

88.7 

96  ctnta  and  over 

87.9 

Total 

780 

100.0 

747 

100.0 

881 

100.0 

The  following  table  shows  in  cumulatiye  form  for  1900  and  1910 
the  data  presented  in  the  preceding  table: 

CUMUI#ATIVB  NX7MBBB  AND  PBR  CENT  OF  E1CPLOTBB8  BARNDTO  BACH  SFBdFIBD 
AMOUNT  AND  OVER  FEB  HOUB,  BAB  MILLS,  1900  AND  1910. 

IFIfuree  are  for  5  plants  submitting  comparable  data.    Foremen,  derks,  timakeepen,  welsfaen,  dMmists, 
and  chemists'  aasistants  are  — '^'^  ' 


Hoariy  earnings. 

1900 

1910 

Number. 

Percent 

Number. 

Percent 

14  ccnta  and  over , . .  ^ . .  *  ^  * ,  * 

064 

570 

400 

380 

268 

207 

124 

73 

46 

41 

14 

14 

12 

819 

73.0 

02.1 

48.9 

84.0 

20.2 

15.7 

9.8 

5.7 

6.2 

L8 

L8 

LO 

774 

788 

606 

496 

815 

207 

110 

57 

48 

20 

18 

14 

U 

98.1 

10  cento  and  over ,..,.    ,.,^  x.wa    .. 

88.8 

71  0 

18  cents  and  over. ..............  x . 

20  cents  and  o  ver 

69  0 

26  cents  and  over 

37.9 

80  cents  and  o'^fi' 

24  9 

40  cents  and  over , 

14.0 

50  cents  and  over ^ 

0.9 

00  cents  and  over 

5  2 

70  cents  and  over . . .  ^ 

8.1 

00  cents  and  over ............*.  ^  ^  ^  * 

2.2 

90  cents  and  over 

1.7 

H  and  over ..............^x 

L8 
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BOD  MILLS. 

The  number  of  employees  in  productive  occupations  in  the  rod 
mills  decreased  considerably  between  1900  and  1910.  This  was  due 
principally  to  the  use  of  improved  furnaces  and  to  the  introduction 
of  better  methods  of  handling  both  the  billets  and  the  finished 
product. 

In  the  rod  mills  many  notable  changes  occurred  between  the 
periods  reported.  In  1900  there  were  21.3  per  cent  of  the  employees 
earning  less  than  16  cents  per  hour  and  34.3  per  cent  earning  16  and 
under  18  cents,  making  the  high  percentage  of  66.6  per  cent  earning 
under  18  cents.  There  were  comparatively  few — only  15.6  per 
cent — earning  between  18  and  26  cents,  and  there  were  considerably 
more  employees  earning  60  cents  and  over  than  in  either  of  the  other 
periods  reported. 

In  1905,  39.6  per  cent  of  the  employees  were  working  for  less  than 
16  cents  per  hour  and  66.5  per  cent  under  18  cents,  while  those  in 
the  highest  grade  reported,  $1  and  over  per  hour,  had  decreased 
from  16  employees  to  1  employee. 

In  1910  those  earning  the  lower  classified  amounts  formed  a  still 
smaller  percentage  of  the  total  force,  while  those  earning  the  higher 
rates  had  increased  over  1905,  although  none  were  earning  as  much 
as  $1  per  hour. 

The  following  table  shows  the  number  and  per  cent  of  employees 
earning  each  classified  amount  in  rod  mills  in  1900,  1905,  and  1910: 

NUMBER  AND  PER  CENT  OF  EMPLOYEES  EARNING  EACH  CLASSIFIED  AMOUNT  PER 
HOUR.  ROD  MILLS,  1900, 1906,  AND  1910. 


[Ficoiea  are  for  7  pbnts  submittlni;  comparable  data.    Foremen,  clerks,  timekeepers,  weighers,  chflmiftB, 
and  chemists'  assistants  are  omitted.] 

dassifled  hourly  earnings. 

1900 

1905 

1910 

Number. 

Percent. 

Number. 

Percent. 

Number. 

Percent. 

Under  14  cents 

40 

230 

449 

53 

161 

73 

102 

62 

42 

42 

28 

9 

4 

15 

3.7 

17.6 

34.3 

4.0 

1L5 

5.6 

7.8 

4.7 

3.2 

8.2 

2.1 

.7 

.3 

1.1 

81 
419 
214 
88 
112 
86 
83 
98 
43 
22 
9 
7 

6.4 

33.2 

16.9 

7.0 

8.9 

6.8 

6.6 

7.8 

8.4 

1.7 

.7 

.6 

12 

48 
2C5 
154 
122 

92 
178 

96 
104 

48 
7 

10 
6 

LI 

Hand  mider  16 cents 

4.2 

16  and  onder  18  cents 

23.3 

18  and  nnder  30c*nt« , 

13.5 

20  v*^  onder  25  cents 

10  7 

26  and  under  80  cents 

8.1 

80  and  under  40  cents 

15.6 

40  and  under  50  cents 

8.S 

50  and  under  60  cents 

9.1 

60  and  under  70  cents 

4.3 

70  and  under  80  cents 

.6 

80  and  under  90  cents 

.9 

90  cent5  and  under  f  i 

.5 

f]  and  over ..,r 

1 

Total 

1,309 

100.0 

1,263 

100.0 

1,141 

100.0 

Under  18  cents 

72S            66.6 
204             15.6 
377            28.8 

714 
200 
349 

6('..5 
16.9 
27.  G 

326 
276 
540 

28.5 

18  and  under  25  cents 

24.3 

25  cents  and  over 

47.8 

Total 

1,309  1         U».0 

1.263 

100.0 

1,141 

100.0 
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The  following  table  presents  in  qumulative  form  for  1900  and  1910 
the  data  shown  in  the  preceding  table: 

CUMULATIVE  NUMBER  AND  PER  CENT  OF  EMPLOYEES  EARNING  EACH  8PECIFIBD 
AMOUNT  AND  OVER  PER  HOUR,  ROD  MILLS,  1900  AND  1910. 

pngurei  are  for  7  plants  sabmitting  comparabto  data.    Foremen,  clerks,  tlmekeepen,  wei^iers,  chemists, 
and  chemists'  assistants  are  omitted.] 


Hourly  earnings. 

1900 

1910 

Number. 

Percent. 

Number. 

Percent. 

* 
14  cents  and  over 

1,360 

1,030 

581 

528 

377 

304 

203 

140 

98 

56 

28 

19 

16 

96.3 
78.7 
44.4 

40.3 
28.8 
23.2 
15.4 
10.7 
7.5 
4.3 
2.1 
1.5 
1.1 

1,129 

1,0S1 

8W 

662 

540 

448 

270 

175 

71 

23 

16 

6 

98.9 

W  centt  and  otw 

94.7 

18  cents  and  over 

71.5 

20  cents  and  over .,..,    ...... 

68.0 

Xcentt and  over .,     ..  ...  ....    . 

47.3 

80  cents  and  over 

39.3 

40  cents  and  over .....  .. 

23.7 

M  cents  and  over 

15.3 

flO cents ai»d over    .... ... 

6.2 

70  cents  and  over 

2.0 

80  cents  and  over 

1.4 

90c4ntsand  over, 

.6 

$1  and  over 

The  following  diagram  shows  in  graphic  form  the  per  cent  of  em- 
ployees earning  each  classified  amount  in  blooming  millS;  bar  mills, 
and  rod  mills  in  1900  and  1910. 
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HOURLT  WAOB  RATBS,  1901  TO  1910,  COMMON  LABOR. 

The  unskilled  workmen,  generally  known  in  the  industry  as  ''com- 
mon laborers/'  constitute  about  one-half  of  the  entire  labor  force  of 
the  iron  and  steel  industry.  At  least  three-fourths  of  the  common 
laborers  are  foreign  bom.  At  present  the  common  laborers  are 
recruited  almost  entirely  from  among  the  recently  arrived  immi- 
grants from  the  eastern  and  southeastern  parts  of  Europe.  The 
supply  is  very  great  and  may  be  increased  at  any  time  by  simply 
raising  the  rate  of  wages  a  cent  or  two  an  hour,  llie  demand  varies 
in  proportion  to  the  growth  and  activity  of  the  industry. 

The  common-labor  rate  of  wages  is  of  the  greatest  significance  not 
only  because  of  the  very  large  number  of  men  to  whom  it  applies, 
but  also  because  in  a  very  definite  sense  it  is  indicative  of  the  trend 
of  wages  in  the  industry  as  a  whole.  It  has  already  been  pointed 
out  that  the  wage  rates  of  the  highly  skilled  employees  during  the  10 
years,  1901  to  1910,  have  not  varied  uniformly  with  the  rate  for 
common  laborers.  These  highly  paid  employees,  however,  consti- 
tute only  a  small  fraction  of  the  total  force,  while  the  semiskilled 
workmen,  whose  rates  fluctuate  very  nearly  as  do  the  rates  paid 
common  laborers,  form  a  large  and  highly  important  part  of  the  force. 
In  general,  therefore,  the  common-labor  rate  forms  a  valuable  index 
of  the  wages  which  the  majority  of  the  workmen  in  the  iron  and  steel 
industry  receive. 

In  nearly  all  of  the  plants,  both  large  and  small,  a  single  standard 
rate  is  paid  for  the  services  of  unskilled  workmen  regardless  of  the 
qualifications  of  the  individual.  In  a  few  plants  the  unskilled 
workmen  are  roughly  graded  into  two  or  more  classes,  to  whom 
different  rates  of  wages  are  paid,  but  this  is  far  from  being  the  custom. 
Furthermore,  the  rates  paid  common  laborers  in  any  given  locality 
are  generally  fairly  uniform.  There  are,  of  course,  single  plants 
here  and  there  in  which  a  rate  either  higher  or  lower  than  the  custo- 
mary rate  is  paid.  Thus  some  manager^  carefully  select  their 
unskilled  laborers,  and  in  order  to  maintain  a  high  standard  find  it 
necessary  to  pay  slightly  more  than  the  rate  prevailing  in  the  dis- 
trict. Other  managers,  however,  are  satisfied  to  employ  almost 
any  adult  who  applies  for  a  position,  paying,  of  course,  much  less 
than  the  prevailing  rate  in  the  district.  Cases  of  the  latter  kind, 
however,  are  exceptional,  and  within  any  comparatively  small  area 
the  rates  paid  for  common  labor  do  not  ordinarily  vary  more  than 
one  or  two  cents  per  hour  from  the  prevailing  rate. 

The  following  table  shows  the  average  rate  per  hour  paid  common 
laborers  in  each  of  the  years  from  1901  to  1910.  Complete  statements 
were  secured  from  49  plants,  showing  the  rates  paid  common  laborers 
in  each  year  from  1901  to  1910,  together  witii  the  exact  dates  on 
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which  changes  m  rates  were  made.  From  these  data  a  table  was 
made  showing  for  each  plant  the  rate  prevailing  during  the  greater 
part  of  each  half  year.  The  average  rates  shown  in  the  table  pre- 
sented below  were  calculated  from  this  detailed  table,  the  rates  paid 
in  each  plant  being  weighted  in  calculating  the  average  by  the  num- 
ber of  employees  in  1910.  Only  plants  which  were  operated  under 
the  same  management  from  1901  to  1910  are  included  in  the  table. 

AVERAGE  AND  RELATIVE  HOURLY  RATES  OP  WAGES  PAID  TO  COIDION  LABORERS 
IN  EACH  HALF  OP  EACH  YEAR,  1901  TO  1910. 


Year  and  period. 

Average 
hourly 
rates  of 
wages 
(cents). 

Relative 
hourly 
rates  of 

(January 
to  June, 

1901= 

100). 

Year  and  period. 

Average 
hourly 
rates  of 
wages 
(cents). 

Relative 

hourly 

rates  of 

wages 

(January 

toJuna, 

1901= 

100). 

MOl— January  to  June 

13.7 
13.8 
14.0 
14.5 
14.5 
14.5 
13.7 
13.7 
14.0 
14.3 

100.0 
100.7 
102.2 
106.8 
105.8 
105.8 
100.0 
100.0 
102.2 
104.4 

190fr-January  to  June 

July  to  December 

1907— January  to  June 

July  to  December 

1908— January  to  June 

July  to  December 

1909— January  to  June 

July  to  December 

1910— January  to  June 

July  to  December 

14.3 
14.4 
15.1 
15.1 
15.1 
15.1 
15.0 
15.1 
15.2 
16.1 

104.4 

July  to  December 

1902 — January  to  June 

106.1 
110.2 

July  to' December 

ig03_january  to  June 

110.2 
110.2 

July  to  December 

1904 — January  to  June 

110.2 
109.5 

July  to  December 

1906 — January  to  June 

110.2 
110.9 

July  to  December 

117.6 

It  will  be  seen  that  the  average  rate  for  all  companies  increased 
from  13.7  cents  in  1901  to  16.1  cents  during  the  last  half  of  1910,  an 
increase  of  17.5  i>er  cent.  This  increase  of  17.5  per  cent  in  the  average 
hourly  rates  paid  common  laborers  was  but  little  more  than  half  as 
great  as  the  increase  of  32.7  per  cent  in  the  retail  prices  of  food  during;, 
the  same  period  (1901  to  1910).^  It  should  be  noted  also  that^  as  has 
been  shown  in  the  preceding  pages  of  this  chapter,  the  wages  of 
common  laborers  increased  to  a  greater  degree  during  the  10  years 
than  the  wages  of  any  other  class  of  workmen. 

The  increase  in  the  wages  of  common  laborers  was  by  no  means 
regular,  and  in  1904  the  rates  were  reduced  to  such  a  point  that  they 
were  the  same  as  in  1901 .  The  rates  of  wages  were  gradually  increased 
between  1904  and  1907.  During  the  depression  of  1908  a  few  com- 
panies reduced  wages,  but  in  most  cases  wages  remained  practically 
stationary  until  the  general  increase  in  1910. 

TONNAGE  RATES,  EARNINGS,  AND  OUTPUT  OF  TONNAGE  WORKERS, 

1900  TO  1910. 

In  the  preceding  discussion  of  the  general  trend  of  wages  in  the 
steel  industry  during  the  period  from  1900  to  1910  it  has  been 
shown  that  the  proportion  of  men  earning  the  higher  rates  of  wages 

i  See  table  "Relative  prioea  (weighted)  of  food,  1900  to  1910/'  p.  232. 
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either  increased  slightly  or  actually  decreased,  while  during  the 
same  period  the  wages  of  the  other  classes  of  employees  increased 
considerably. 

The  decrease  in  the  proportion  of  highly  paid  workmen  between 
1900  and  1910  was  in  part  due  to  the  fact  that  improved  methods  of 
manufacture  displaced  a  number  of  the  more  highly  skilled  workmen. 
A  principal  cause,  however,  lay  in  the  fact  that  the  tonnage  rates  in 
many  occupations  were  reduced  to  such  an  extent  that  even  with 
considerably  increased  outputs  many  of  the  tonnage  workers  ^ 
earned  less  for  their  day's  work  in  1910  than  in  1900.  The  reductions 
in  tonnage  rates  were  principally  made  during  the  depression  of  the 
steel  industry  in  1904.  Consequently  by  1905  the  earnings  of  the 
tonnage  workers  had  been  reduced  except  in  a  few  unusual  instances 
where  the  output  of  the  mill  had  been  greatly  increased  between  1900 
and  1905.  Between  1904  and  1910  the  tonnage  rates  were  increased, 
but  in  the  majority  of  cases  the  increases  were  not  sufficient  to  restore 
the  rates  to  the  level  existing  in  1900.  Practically  all  of  the  increases 
took  place  either  during  the  early  part  of  1907  or  in  May,  1910.  Very 
few  changes  in  tonnage  rates  were  made  except  at  the  time  of  the  three 
general  readjustments  of  wages  in  the  industry,  namely,  1904,  1907, 
and  1910. 

The  above  statements  concerning  the  changes  in  tonnage  rates 
between  1900  and  1910  are  based  upon  a  careful  study  of  a  large 
amount  of  detailed  information,  representing  for  each  department  15 
or  more  plants.  The  information  secured  showed  in  detail  the  number 
of  workmen  employed,  the  rates  per  ton,  and  the  average  daily  earn- 
ings in  each  occupation  in  1900,  1905,  and  1910. 

As  each  plant  and  each  occupation  must  be  considered  separately 
in  a  study  of  the  earnings  of  tonnage  workers,  it  is  impracticable  to 
present  the  data  for  all  the  plants  from  which  data  were  secured.  For 
the  purpose  of  presentation,  in  each  department  the  two  plants  were 
selected  which  had  the  lai^est  number  of  employees  paid  on  a  ton- 
nage basis. 

The  results  of  the  study  of  these  selected  plants  are  briefly  stmmia- 
rized  in  the  following  table.  In  preparing  this  table  the  figures  were 
carefully  weighted  according  to  the  niunber  of  employees  in  the 
tonnage-rate  occupations  in  the  specified  years  in  order  to  present  a 
correct  index  of  the  changes  in  output,  tonnage  rates,  and  daily 
earnings. 

>  Tonnage  workers,  who  are  prlncipaUy  skilled  workmen,  constitute  about  one-fourth  of  the  employees 
In  the  producing  departments*  and  about  cme^ixth  of  all  the  employees  in  the  industry. 
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RELATIVE    OUTPUT,    TONNAGE    RATES,    AND    DAH^T    BARNINOS    OF    TONNAGE 
WORKERS,  1900,  1906.  AND  1910. 

1900 

1909 

1910 

644 

100 
100 
100 

028 
109 
85 

98 

039 

RfilAtiTt  oatpnt  p«r  day 

US 

Rflll^tlyf  t^^nfefflTTAtOS.'  . 

87 

RdatiTt  dailj  etmlnfi  of  toniiui^  woriun. 

107 

It  will  be  seen  from  the  above  table  that  the  reductions  in  tonnage 
rates  between  1900  and  1905  were  such  that  for  all  departments 
combined  the  relative  tonnage  rates  in  1905  were  15  per  cent  lower 
than  in  1900.  The  output,  however,  increased  9  per  cent  during 
the  five  years  1900  to  1905,  so  that  the  average  daily  earnings  of  the 
tonnage  men  were  only  7  per  cent  less  than  in  1900.  In  1910  the 
relative  tonnage  rates  were  13  per  cent  less  than  in  1900,  but  the  out- 
put had  in  the  meantime  increased  23  per  cent,  so  that  the  average 
daily  earnings  of  the  tonnage  workers  were  7  per  cent  higher  than  in 
1900.  It  will  be  noted  that  the  number  of  employees  in  the  occupa- 
tions considered  decreased  slightly,  from  644  in  1900  to  629  in  1910. 

The  changes  in  tonnage  rates  and  daily  earnings  varied  consider- 
ably in  the  different  departments  and  plants.  The  nature  and  de- 
gree of  the  variation  is  shown  in  the  foUowing  table.  This  table  is 
similar  in  general  form  to  the  preceding  table,  except  that  each  de-: 
partment  and  plant  is  shown  separately.  The  relative  figures  shown 
in  the  table  are  calculated  from  averages  weighted  according  to  the 
number  of  employees  in  each  occupation.  The  figures  for  1900  were 
in  each  case  used  as  a  base  of  100  and  the  relation  of  the  figures  for 
each  of  the  other  years  to  this  base  is  shown  in  the  table. 

RELATIVE  OUTPUT,  TONNAGE  RATES,  AND  DAILY  EARNINGS  OP  TONNAGE  WORK- 
ERS IN  1900, 1906,  AND  1910,  BY  DEPARTMENTS  AND  PLANTS. 


Departments  and  plants. 

Number  of  ton- 
nage workers. 

Relative  out- 
put per  day 
(1900-100). 

Relative  ton- 
nace  rates 
(1900-100). 

Rtfatireeam. 

incsper  turn* 

0900-100). 

1900 

1905 

1910 

1905 

1910 

1906 

1910 

1906 

1910 

BeMomer  OMivertecs: 

Pluit  A 

47 
53 

220 
06 

57 
84 

55 

82 

42 
88 

47 
48 

218 
64 

57 
80 

55 

28 

42 
89 

47 

48 

226 
00 

54 

28 

55 

28 

42 
41 

105.8 
85.0 

109.8 
138.3 

10L9 
97.6 

U7.6 
106.5 

109.6 
108.1 

108.0 
86.1 

100.8 
15&7 

15a8 
03.5 

18&9 
187.7 

154.3 
126.3 

76.6 
65.7 

9a9 
86.9 

74.4 
90.8 

89.8 
84.2 

89.3 
88.2 

80.2 
65.7 

92.9 
85.7 

78.5 
121.7 

86.5 
76.1 

80.5 
85.9 

80.4 
58.6 

97.9 

ua9 

75.5 

87.9 

105.9 
85.5 

98.1 
95.1 

83.5 

PlantB 

58.7 

Open  hearth  furnaces: 

Pltint.  A                       

102.1 

PlfMit  n ,     

130.3 

Blooming;  mills: 

Plant  A 

124.2 

Plant « 

118.1 

Bar  mills: 

PlantA 

119  6 

PlantB 

106.1 

Rod  mills: 

Plant  A     

125.7 

PlantB 

106.9 

>  The  relative  earnings  per  turn  were  obtained  By  two  methodr.  (1)  By  oalonlatlonfl  ba»d  on  the  aetoal 
earnings  shown  on  the  books  of  the  company;  (2)  by  nralttpUeatloa  of  the  average  dally  output  and  the 
tonna^  rates.  The  results  were  identical  in  moat  eana,  bat  owing  to  the  dropping  of  fractional  parts,  etc.* 
b  making  Ihe  calculations  tho  results  of  the  two  methodi  in  nms  eiMS  dUtaed  sli^tly.  In  no  case  was 
tiiis  diflerence  more  than  1  per  cent,  and  wherever  noh  dtflsreooe  oeemied  the  result  baaed  on  the  Mtoal 
earnings  la  shoim. 
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It  wiU  be  seen  that  the  tonnage  rates  were  reduced  between  1900 
and  1905  in  each  of  the  plants  included  in  the  table.  In  the  majority 
of  cases  reductions  amounted  to  less  than  15  per  cent,  but  in  one  of 
the  Bessemer  converting  plants  tonnage  rates  were  reduced  by  34.3 
per  cent.  This  latter  reduction  was  due  to  extensive  alterations  in 
equipment  which  did  not  increase  the  output  but  rendered  easier  the 
operation  of  the  plant.  The  reductions  in  tonnage  rates  between 
1900  and  1905  were  such  that  in  only  two  of  the  plants  were  the  aver- 
age daily  earnings  of  the  tonnage  workers  as  high  as  they  had  been  in 
1900. 

Between  1905  and  1910  tonnage  rates  were  generally  increased  in 
the  steel  works  and  blooming  mills,  but  in  the  bar  mills  and  rod  mills 
they  were  decreased.  In  the  case  of  the  bar  mills  and  rod  mills, 
however,  the  output  was  so  greatly  increased  between  1905  and 
1910,  that  the  earnings  were  also  increased.  The  increase  in  out- 
put was  due  chiefly  to  the  installation  of  improved  furnaces  capa- 
ble of  supplying  properly  heated  billets  as  rapidly  as  they  could  be 
rolled.  Certain  minor  changes  were  also  made  in  the  equipment  of 
these  miUs  to  facilitate  the  handling  of  material  and  products.  No 
changes  were  made,  however,  in  any  of  the  four  mills  shown  Here 
which  to  any  considerable  d^ree  affected  the  severity  of  the  work 
performed  by  the  members  of  the  rolling  crew,  who  were  for  the  most 
part  tonnage  workers.  The  increase  in  output  between  1905  and 
1910  in  the  bar  mills  and  rod  mills,  therefore,  represents  an  almost 
proportional  increase  in  the  amount  of  work  performed  by  the  mem- 
bers of  the  rolling  crew.  Consequently,  although  their  average  daily 
earnings  had  considerably  increased  in  1910  as  compared  with  either 
1905  or  1900,  they  were  performing  a  larger  amount  of  work  in  re- 
turn for  their  wages.  The  only  department  in  which  the  earnings 
were  lower  in  1910  than  in  1900  was  the  Bessemer  department. 
While  it  is  extremely  difficult  to  determine  the  reasons  for  wage 
changes  it  seems  highly  probable  that  the  lower  wages  in  the  Besse- 
mer department  in  1910  as  compared  with  earlier  years  may  be 
attributed  to  the  decline  in  the  use  of  Bessemer  converters.  Within 
the  past  10  years  a  considerable  number  of  Bessemer  plants  have 
been  definitely  abandoned  or  are  operated  only  under  conditions  of 
unusual  demand.  The  tendency  of  this  has  been  to  leave  a  large 
number  of  workmen  trained  to  perform  a  highly  specialized  work  in 
the  Bessemer  departments  without  permanent  positions.  In  other 
words,  the  supply  of  trained  Bessemer  workers  within  the  last  few 
years  has  considerably  exceeded  the  active  demand  for  them.  This 
is  indicated  also  in  the  columns  of  the  iron  trade  journals  where  appli- 
cations for  positions  by  Bessemer  workers  are  frequently  found, 
while  there  are  almost  no  instances  in  which  manufacturers  have  to 
advertise  to  sectire  workmen  for  their  Bessemer  departments. 
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The  reductions  in  tonnage  rates  between  1900  and  1910  affected 
principally  the  more  highly  paid  workmen.  This  is  shown  in  the  fol- 
lowing table,  in  wliich  the  employees  in  occupations  earning  less  than 
$3  per  turn  in  1900  are  shown  separately  from  those  earning  higher 
amounts.  Relative  tonnage  rates  only  are  shown  in  this  table, 
because  as  the  output  for  all  classes  of  employees  in  a  given  depart- 
ment is  the  same  the  relative  daily  earnings  would  consequently  bear 
the  same  relations  to  each  other  as  the  tonnage  rates. 

RELATIVE  TONNAGE  RATES,  1906  AND  WIO  COMPARED  WITH  IflOO,  OP  EMPLOYEES  IN 
OCCUPATIONS  PAID  LESS  THAN  $3  PER  TURN  AND  OF  THOSE  PAID  $3  AND  OVER 
PER  TURN  IN  IWO,  BY  DEPARTMENTS  AND  PLANTS. 


Tonnage  workera  In  occupa- 
tions paid  less  than  13  per 
turn  in  1900. 

Toonage  worken  In  occtip*- 
tioDS  paid  13  and  over  per 
torn  In  1900. 

Departments  and  planta. 

Number  In— 

Relative 

tonnage 

rates 

(1900-100). 

Number  in— 

Relative 

toonage 

ratea 

OMO-lOO). 

1900 

1906 

1910 

1906 

1910 

1900 

1906 

1910 

UOf 

WO 

Beewmer  converters: 

Plant  A              

47 
63 

48 
62 

46 
20 

27 
24 

40 
88 

47 
48 

48 
60 

42 

18 

27 
32 

40 
39 

47 
48 

48 
40 

80 
18 

27 
23 

40 
41 

7«w6 
66.7 

91.4 
82.6 

74.4 
8&1 

87.4 
82.2 

88w2 
88.3 

80.3 

Plant  B 

66.7 

Open-hearth  furnaces: 
^lant  A 

172 
14 

la 

14 

28 
8 

a 

170 
14 

15 

12 

28 
6 

a 

178 
14 

15 
10 

28 
6 

9 

89.7 
83.1 

83.1 
96.8 

94wl 
9a7 

122.6 

124.0 
73.1 

115.2 
127.6 

94.1 
80.6 

127.6 

9«.3 

Plants 

97.8 

Blooming  mills: 

Plant  A       

78.4 

Plant  B 

116.3 

Bar  mills: 

Plant  A 

83.3 

Plant  B 

74.7 

Rod  mills: 

Plant  A 

79.0 

Plant « 

86.9 

It  will  be  seen  that  except  in  the  open-hearth  furnace,  plant  B, 
the  reduction  of  tonnage  rates  was  much  larger  in  the  case  of  employ- 
ees earning  $3  and  over  per  turn.  This  is  a  part  of  the  general  policy, 
which  has  been  previously  commented  upon,  of  reducing  wages  in 
the  steel  industry  to  a  much  more  nearly  uniform  level  than  was 
formerly  the  case. 

In  the  study  of  the  data  regarding  tonnage  rates  and  output  which 
were  collected  in  the  course  of  this  investigation  considerable  atten- 
tion was  devoted  to  the  question  of  whether  or  not  tonnage  rates 
had  been  reduced  in  order  to  increase  the  speed  of  the  workmen  and 
thereby  secure  larger  outputs.  Such  a  question  as  this  involves  the 
interrelations  of  a  large  number  of  factors.  Without  the  possession 
of  complete  data  it  is  extremely  difficult  to  determine  whether  wages 
were  reduced  after  important  changes  had  been  made  in  the  equipment 
of  the  mill  in  order  to  compensate  for  the  great  increase  in  output 
which  had  been  secured  without  extra  exertion  on  the  part  of  the 
workmen,  or,  on  the  other  hand,  whether  the  increase  in  output  was 
the  result  of  increased  exertion  on  the  part  of  the  workmen  in  (^ 
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attempt  to  mamtain  their  daily  earnings  at  the  level  which  thej  had 
received  before  the  tonnage  rates  were  reduced.  As  a  result  of  the 
study  of  the  comparatively  large  amount  of  data  secured  during  this 
investigation  the  conclusion  was  reached  that  while  in  a  few  instances 
it  was  apparent  that  tonnage  rates  had  been  reduced  with  the  object 
of  securing  increased  exertion  on  the  part  of  the  workmen  and 
thereby  increasing  the  output  of  the  mills,  for  the  industry  as  a 
whole  no  such  policy  has  been  in  v<^e  at  least  during  the  past  dec-' 
ade.  The  conclusion  rests  largely  upon  certain  fundamental  consid- 
erations which  may  be  briefly  stated. 

In  the  first  place  the  reductions  of  tonnage  rates  were  made  almost 
without  exception  at  the  same  time  that  the  wages  of  employees  paid 
on  an  hourly  basis  were  reduced.  The  actual  reductions  for  the 
most  part  were  made  in  1904  when  a  general  depression  occurred 
and  wages  were  reduced  throughout  the  industry  for  all  classes  of 
employees.  Second,  in  almost  every  case  the  reductions  of  tonnage 
rates  took  place  after  a  considerable  increase  in  output  had  already 
been  secured.  Third,  in  the  majority  of  cases  no  increases  in  output 
took  place  until  a  considerable  time  after  the  tonnage  rates  had  been 
reduced.  Fourth,  it  was  found  almost  without  exception  that  where 
increases  in  output  had  been  secured  they  could  be  traced  either  to 
some  improvement  in  the  equipment  or  to  a  change  in  the  method 
of  operation.  As  has  been  pointed  out  in  connection  with  the  hand 
mills  these  changes  in  many  cases  involved  increased  exertion  on 
the  part  of  the  workmen,  but  at  the  same  time  the  increases  were 
not  in  any  direct  sense  the  result  of  the  initiative  of  the  workmen. 
In  many  such  cases  it  is  true  that  the  workmen  did  not  receive  an 
increase  in  their  earnings  proportionate  to  their  increased  exertion, 
but  this  is  an  entirely  different  matter  from  a  policy  of  reducing  ton- 
nage rates  in  order  to  urge  the  workmen  to  increase  their  exertions. 

In  connection  with  this  subject  it  is  necessary  to  point  out  that 
the  changes  in  equipment  and  in  the  method  of  operation  by  which 
larger  production  is  secured  are  frequently  of  such  a  nature  as  to 
escape  the  attention  of  persons  not  thoroughly  acquainted  with  the 
industry  and  familiar  with  the  history  of  its  technology.  For  example, 
in  the  sheet  mills  the  increases  in  output  which  have  been  secured 
during  recent  years  have  been  secured  largely  through  the  enlarge- 
ment of  the  rolls  and  the  use  of  heavier  housings;  such  changes  would 
almost  certainly  escape  the  notice  of  the  casual  observer  and  would 
be  without  significance  even  if  they  were  perceived.  In  other  mills 
the  installation  of  a  crane,  a  simple  runway,  or  some  other  minor 
mechanical  device  frequently  greatly  increases  the  output  of  the  mill 
at  the  same  time  it  lightens  the  work  of  the  employees.  Further- 
more, the  character  of  the  work  itself  has  considerably  changed  in 
7447^— S.  Doc.  110,  62-1,  vol.  8 
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some  occupations  within  the  last  10  years.  Miscellaneous  tasks  that 
were  formerly  performed  by  an  employee  in  connection  with  his 
regular  duties  are  now  commonly  performed  by  a  special  employee 
who  is  assigned  to  do  this  work  for  a  number  of  mills.  In  this  way 
the  work  of  an  employee  is  frequently  lightened  and  his  tonnage 
rate  is  accordingly  reduced. 

In  Appendix  M,  page  576,  tables  are  published  showing  for  each 
of  the  departments  and  plants  considered  above  the  number  of 
employees,  hours  of  labor,  tonnage  rates,  and  daUy  earnings  for  each 
of  the  occupations  in  which  tonnage  rates  were  paid  in  1900,  1905, 
and  1910.  In  connection  with  each  plant  the  average  output  in 
each  of  the  years  is  also  shown.  These  detailed  data  are  presented 
for  the  assistance  of  those  who  are  interested  in  a  further  study  of 
the  general  subject  of  tonnage  rates. 
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CHAPTER  X. 

COKPABISOV  OF  EABVIHOS  OF  WOBKKEV  OF  THE  TTVITED 
STATES  STEEL  COBPOBATIOV,  lABOE  IHDEPEHDEHT  COK- 
PAVIES,  AVD  SKALL  COKPAinES. 

During  the  20  years  1890  to  1910,  the  evolution  of  the  iron  and  steel 
industry  combined  with  a  series  of  financial  consolidations  to  produce 
three  clearly  distinct  types  of  ownership  organization.  These  are 
(1)  The  United  States  Steel  Corporation;  (2)  the  large  independent 
companies;  and  (3)  small  independent  companies.^  It  is  the  pur- 
pose of  this  chapter  to  compare  the  earnings  of  employees  in  these 
three  groups  of  companies. 

The  United  States  Steel  Corporation  manufactures  approximately 
one-half  of  the  products  of  the  industry,  and  although  for  operating 
purposes  it  is  simply  a  group  of  lai^e  subsidiary  companies,  the  gen- 
eral labor  conditions  of  the  subsidiaries  are  so  definitely  controlled  by 
the  central  office  of  the  corporation  that  for  the  present  purposes  it 
may  be  regarded  as  a  single  imit. 

The  large  independent  companies  are  all  of  the  corporate  tvpe  of 
organization,  but  differ  from  the  Steel  Corporation  not  only  in  size 
but  in  certain  features  of  organization  and  management,  which  to  a 
considerable  extent  influence  labor  conditions. 

There  is,  of  course,  no  hard  and  fast  line  separating  the  large  inde- 
pendent companies  from  the  small  companies.  For  the  purposes  of 
the  present  study  the  division  was  based  on  the  number  of  workmen 
employed,  and  tlus  was  found  to  afford  a  satisfactory  basis  of  separa- 
tion. Ten  companies  are  included  in  the  classification  ''Large  inde- 
pendent companies,''  each  having  a  total  of  4,000  or  more  employees 
in  its  various  plants.  The  largest  of  the  small  companies  had  only 
about  2,500  employees  in  the  departments  which  are  under  considera- 
tion. Four  of  these  large  independent  companies  are  owned,  or  in 
large  part  controlled,  by  raihoads,  two  beiog  under  the  control  of  a 
single  large  railroad  corporation,  which  owns  a  majority  of  their  stock. 
In  the  case  of  these  companies,  however,  the  control  over  operating 
conditions  through  the  medium  of  stock  ownership  is  by  no  means  as 

>  PnctlcaOy  all  these  companies  are  oorporatloiis,  ownershtp  by  indlvidoals  and  partnerships  being 
aInuMtnooezistent  The  ▲bstxaot  of  StattsdoB  of  ICanultetorea  af  tha  United  States  (BuUaUn  of  the 
Bunaaof  theC«o«itt),1810»p.24,ihow8thatinU09  96.7peroentof  the  pig  iron  and  09.5  per  cent  of  steel 
works  and  rolling  nUn  products  were  produced  in  estabUshmenta  owned  by  corporattons. 
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definite  and  direct  as  is  the  control  of  the  Steel  Corporation  over  its 
subsidiaries. 

Although  practically  all  of  the  small  companies  are  corporations, 
since  a  large  amount  of  capital  is  required  to  operate  even  a  very  small 
steel  plant,  none  of  them  are  highly  organized,  and  the  working  con- 
ditions in  them  are  generally  under  the  control  of  the  local  manager 
or  other  executive  officer.  For  this  reason,  so  far  as  labor  conditions 
are  concerned,  these  small  companies  may  be  considered  as  repre- 
senting in  large  measure  a  type  of  individual  ownership  and  controL 

In  attempting  to  compare  the  earnings  of  employees  in  the  three 
groups  of  companies,  it  is  highly  important  to  note  that  comparisons 
of  the  three  groups  as  units  may  not  be  made  legitimately.  In  order 
to  render  any  such  comparison  fair  and  just,  it  is  necessary  to  isolate 
the  factor  of  company  ownership  by  diminating  all  other  factors 
which  do  not  operate  uniformly  in  each  of  the  three  groups.  To  do 
this  requires,  substantially,  that  comparisons  be  limited  to  employees 
of  the  same  department  in  plants  located  in  the  same  industrial  dis- 
trict. Thus  the  prevailing  rates  of  wages  in  the  Southern  and  Eastern 
districts  are  decidedly  lower  than  in  the  Pittsbui^h  and  the  Great 
Lakes  and  Middle  West  districts,  and  the  cost  of  Uving  is  likewise 
somewhat  lower.  As  a  very  large  proportion  of  the  small  companies 
are  located  in  the  low-wage  districts,  while  the  plants  of  the  Steel 
Corporation  are  largely  located  in  the  high-wage  districts,  a  compari- 
son of  the  earnings  of  their  employees  for  all  districts  combined  would 
be  misleading.  In  the  discussion  which  follows,  therefore,  the  com- 
parison is  limited  entirely  to  the  Pittsbui^  district,  which  is  of  small 
area,  but  embraces  a  large  number  of  the  plants  belonging  to  all  three 
groups  of  companies. 

Even  in  the  comparatively  small  area  of  the  Pittsbui^h  district 
there  are  various  local  conditions,  such  as  the  size  of  the  towns  and 
cities  in  which  the  plants  are  located,  their  proximity  to  large  cities, 
the  character  of  the  surrounding  country  and  numerous  similar  factors 
which  largely  influence  the  cost  of  living  and  thus  indirectly  determine 
the  rate  of  wages.  It  is  impossible,  of  course,  to  give  adequate  con- 
sideration to  such  widely  varying  and  generally  intangible  conditions, 
but  it  seems  probable  that  because  of  the  comparatively  uniform  dis- 
tribution of  the  plants  of  the  various  groups  of  companies  over  the 
entire  district  such  factors  as  these  would  have  Uttle  influence  on  the 
rate  of  wages. 

Subject  to  the  limitations  noted  above,  a  comparison  between  the 
three  groups  of  companies  in  the  matter  of  employees'  earnings  is  valid 
and  of  considerable  significance.  In  making  the  comparison  it  is  not  to 
be  understood  that  the  earnings  are  entirely  uniform  within  each  group. 
On  the  whole,  however^  the  rates  paid  within  each  group  of  companies 
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tend  toward  a  certain  uniformity.  The  variations  which  occur  are 
due  largely  to  the  varying  ideas  and  policies  of  the  several  plant  man- 
agers rather  than  to  factors  which  can  be  considered  in  a  statistical 
study.  As  an  example  of  such  variation  the  following  may  be  cited: 
In  the  Pittsburgh  district,  taking  the  hourly  rates  paid  by  the  Steel 
Corporation  plants  for  each  locality  as  a  standard,  there  are  certain 
independent  plants  located  in  the  immediate  vicinity  and  manufac- 
turing precisely  the  same  general  class  of  products  which  pay  very 
much  lower  rates  for  unskilled  labor  than  the  plants  of  the  Steel  Cor- 
poration. On  the  other  hand,  there  are  several  plants  similarly 
located  which  pay  as  high  rates  of  wages  as  the  Steel  Corporation 
plants  with  which  they  are  directly  comparable.  Considering  the 
groups  as  a  whole,  however,  the  plants  of  the  Steel  Corporation  in 
the  Pittsburgh  district  pay  appreciably  higher  hourly  rates  for  xm- 
skilled  labor  than  either  the  large  or  small  independent  companies. 
The  higher  rate  paid  for  imskilled  labor  by  the  plants  of  the  Steel 
Corporation,  while  influenced  by  a  number  of  factors,  is  in  large  part 
determined  by  the  fact  that  a  more  rigid  selection,  particularly  as 
regards  age,  is  made  by  the  Steel  Corporation  plants.  This  restriction 
on  age,  which  is  largely  the  result  of  the  establishment  of  the  pension 
and  voluntary  accident  funds,  is  covered  in  at  least  two  of  the  sub- 
sidiary companies  by  a  definite  rule  that  no  unskilled  workman  over 
35  years  of  age  is  to  be  employed.  In  many  of  the  other  plants  there 
is  a  general  rule  of  a  similar  character  which  is  uniformly  enforced, 
except  when  laborers  are  very  scarce  and  the  requirements  can  not  be 
fulfiUed. 

In  making  the  study  of  the  comparative  earnings  of  employees  in 
the  three  groups  of  companies,  the  basis  of  comparison  adopted  is  that 
of  hourly  earnings.  As  the  hours  of  labor  in  different  plants  differ 
very  considerably,  it  is  obvious  that  daily  or  weekly  earnings  are  not 
a  satisfactory  basis  for  such  a  comparison.  Hourly  rates  may  be 
lower  in  mill  A  than  in  mill  B,  but  owing  to  a  longer  schedule  of  work- 
ing hours  weekly  earnings  may  be  higher.  Thus  a  comparison  by 
weekly  earnings  tends  to  favor  the  establishment  working  the  longest 
hours. 

The  following  table  forms  the  basis  for  a  comparison  of  the  earnings 
of  the  employees  of  the  three  groups  of  companies.  In  this  table  only 
the  six  principal  producing  departments  are  considered.  The  table 
shows  by  means  of  cumulative  percentages  the  per  cent  of  employees 
earning  each  specified  amount  and  over  per  hour. 
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COHPARATIVB  HOURLY  BABNIN08  OP  BKPLOYBB8  OF  THE  STEEL  CORPORATION, 
LARGE  INDEPENDENT  COMPANIES,  AND  SHALL  COMPANIES,  IN  THE  PRINCIPAL 
PRODUCING  DEPARTMENTS,  PITTSBURGH  DISTRICT,  MAY,  191i. 


Department  of  industry  and  < 
organisation. 


I  of 


Num- 
ber of 
enk- 
ployeet 


Per  oeot  of  enqitlojeea  eaminf  per  hour^ 


14 
cents 
and 


10 
eents 
and 
orer. 


18 
cents 
and 


and 
ov«. 


3S 
cents 
and 


ao 
cents 
and 


40 
cents 
and 


and 
over. 


BLAST  FURNACES. 

St  eel  Corporation 

Large  Independent  oompanies. 
Small  oompanies 

Total 

BE88KMEB  COKVlBTERa. 

Steel  Corporation 

Large  independent  oompanies. 

Total 

OPBN-HBABTH  FURNACES. 

Steel  Corporation 

Large  independent  oompanies. 
Small  companies 

Total 

BLOOMma  MILLS. 

steel  Corporation 

Large  independent  oompanies. 
Smsdl  oompanies 

Total 

PLATE  MILLS. 

Steel  Corporation 

Large  independent  oompanies . 
Small  oompanies 

Total 

BAR  MILLS. 

Steel  Corporation 

Large  independent  oompanies. 
Small  oompanies 

Total 


5,249 
3,011 
3,ti09 


00.5 
9X5 
97.4 


08.7 
88.1 
03.0 


46.0 
40.0 
43.2 


22.1 
27.5 
23.0 


8.0 
11.2 
8.8 


2.4 
4.5 
8.0 


ai 

.3 
.4 


11,8 


1,045 
1,226 


07.1 


08.8 
00.6 


04.6 


08.2 
80.6 


45.1 


57.4 
56.2 


23.7 


42.2 
112 


0.0 


3.4 


0) 
0) 


27.2 
43.8 


16.4 
12.4 


8.6 
15.6 


4.4 
4.8 


3,171 


04.0 


3,778 
1,830 
1,100 


06.4 

88.7 
06.6 


04.3 
78.2 
86.5 


57.7 


68.8 

51.4 
46.0 


83.6 


22.6 


n.2 


4.5 


54.5 

41.6 
86.0 


81.8 
24.2 
21.7 


18.2 
13.4 
14.7 


T.S 

6.2 
4.8 


1.8 
.0 
1.6 


6,717 


03.8 


88.6 


57.2 


48.0 


28.1 


16.3 


6.5 


1,627 
886 
216 


06.5 
05.0 
06.8 


06.1 
80.3 
04.0 


6L5 
74.2 
64.8 


63.0 
62.5 
45.8 


80.5 
51.1 
81.0 


8L5 
40.5 
17.6 


11.5 
10.0 
11.6 


L5 


7.6 
8.7 
6.0 


2,730 


06.3 


03.2 


65.0 


1,310 

1,137 

733 


07.4 
010 
03.3 


06.6 
84.7 
86.8 


70.4 
716 
48.6 


55.5 


80.4 
64.7 
37.2 


416 


417 
46.2 
212 


814 


28.7 
83.6 
14.5 


14.8 


0.8 
li.2 

r.6 


7.8 


6.8 

0.6 
14 


8,180 


3,761 
3,380 
1,540 


04.8 


97.8 
05.2 
08.2 


00.1 


66.2 


56.2 


26.1 


10.8 


96.5 
85.2 
812 


60.2 
610 
63.0 


51.6 
60.8 
56.3 


20.7 
46.6 
817 


ill 
35.6 
25.1 


118 
20.1 
15.8 


6.8 


7.6 
10.1 
10 


8,090 


06.6 


80.1 


67.6 


56.6 


37.0 


27.0 


16.2 


18 


1  Less  than  one>tentli  of  1  per  cent 

In  making  the  comparison  it  is  desirable,  in  order  to  avoid  confusion, 
to  consider  only  two  groups  of  companies  at  a  time.  Comparing 
first  the  hourly  earnings  of  the  employees  of  the  Steel  Corporation 
and  the  large  independent  companies,  the  following  statements  may 
be  made : 

1.  The  Steel  Corporation  plants  have  a  smaller  proportion  of 
employees  who  are  paid  the  lower  rates  of  wages  than  the  plants  of 
the  large  independent  companies.  In  each  of  the  six  departments 
the  Steel  Corporation  has  the  higher  percentage  earning  16  cents 
and  over  per  hour,  the  difference  being  marked.  So  far  as  this  table 
can  show  this  might  be  due  to  the  fact  that  the  corporation  plants, 
owing  to  superior  equipment,  require  a  smaller  proportion  of  unskilled 
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laborers,  but  it  will  be  shown  later  that  the  actual  rates  paid  by  the 
corporation  for  such  labor  are  higher. 

2.  The  Steel  Corporation  plants  have,  as  a  rule,  a  smaller  proportion 
of  highly  paid  workmen  (30  cents  and  over  per  hour).  Except  in 
the  open-hearth  department,  the  corporation  plants  have  a  smaller 
proportion  of  workmen  who  earn  as  much  as  30  cents  per  hour  than 
the  large  independent  companies.  The  corporation  plants  also  have 
a  smaller  proportion  earning  as  much  as  40  and  as  much  as  50  cents 
per  hour,  except  in  the  open-hearth  department.  This  larger  pro- 
portion of  higUy  paid  men  in  the  large  independent  companies  may 
in  part  be  ascribed  to  the  greater  prevalence  of  the  8-hour  system  in 
the  Bessemer  converters  and  rolling  miUs  of  those  companies.  It 
may  be  noted  that  the  effect  of  the  8-hour  system  is  twofold: 

(a)  A  man  working  8  hours  a  day  is  regularly  paid  a  higher  hourly 
rate  for  the  same  work  than  one  who  works  12  hours  a  day. 

(6)  Since  the  8-hour  sjrstem  is  generally  applied  only  to  the  skilled 
workmen,  the  presence  of  three  shifts  for  each  skilled  position  under 
the  8-hour  sjrstem  tends  to  increase  the  proportion  of  highly  paid  men. 

3.  The  Steel  Corporation  plants  also  have  a  smaller  proportion  of 
workmen  who  are  paid  what  may  be  caUed  the  ^'intermediate  rates 
of  wages"  than  the  large  independent  companies.  Except  in  open- 
hearth  furnaces  the  table  shows  for  the  corporation  a  smaller  per  cent 
of  employees  earning  as  much  as  20  and  25  cents,  respectively.  The 
points  noted  with  regard  to  the  8-hour  system  apply,  but  with* less 
force,  to  these  semiskilled  worionen. 

A  comparison  of  the  hourly  earnings  of  employees  of  the  Steel 
Corporation  and  the  small  companies  in  the  different  departments 
produces  the  following  conclusions: 

1.  The  Steel  Corporation  plants  have  a  smaller  proportion  of 
employees  earning  the  lower  rates  of  wages  than  the  plants  of  the 
small  companies.  In  each  of  the  five  departments  in  which  both 
groups  of  companies  are  represented  the  Steel  Corporation  has  a 
larger  percentage  of  employees  earning  16  cents  and  over  per  hom* 
than  the  small  companies.  The  difference  is  most  marked  in  the 
plate  mills  and  bar  mills.  The  Steel  Corporation  also  has  a  larger 
proportion  of  employees  earning  18  cents  and  over  per  hour  except 
in  the  blooming  mills,  where  the  difference  is  slight.  J^he  smaUer 
proportion  of  men  in  the  plants  of  the  Steel  Corporation  receiving 
the  lower  rates  of  wages  is  due  not  only  to  the  fact  that  unskilled 
laborers  are  paid  a  higher  hourly  rate  ot  wages,  but  to  the  superior 
mechanical  equipment  oi  the  corporation  plants,  which  makes  it 
possible  to  dispense  with  a  number  of  unskilled  laborers  performing 
heavy  manual  labor,  who  are  required  to  handle  materials  and  prod- 
ucts in  the  plants  of  the  small  companies. 
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2.  The  Steel  Corporation  plants  have  a  lai^r  proportion  of  em- 
ployees earning  the  higher  rates  of  wages  (30  cents  per  hour  and  over) 
in  the  open-hearth  furnaces,  blooming  mills,  and  plate  mills,  but  not 
in  the  blast  furnaces  and  bar  mills. 

3.  Taking  the  five  departments  together,  the  general  level  of 
hourly  earnings  is  higher  in  the  plants  of  the  Steel  Corporation  than 
in  the  plants  of  the  small  companies. 

The  final  comparison  is  between  the  rates  of  wages  paid  by  the 
large  independent  companies  and  the  small  companies.  The  results 
of  such  a  comparison  may  be  briefly  summarized  as  follows: 

1.  The  smdl  companies  have  a  smaller  proportion  of  employees 
earning  the  lower  rates  of  wages.  In  every  department  except  the 
bar  mills  the  small  companies  have  a  larger  per  cent  earning  16  cents 
and  over  per  hoiur  than  the  large  independent  companies.  This  is 
due,  as  will  be  shown  later,  to  the  fact  that  the  small  companies  pay 
their  unskilled  laborers  higher  rates  of  wages  than  the  large  inde- 
pendent companies. 

2.  Except  for  the  unskilled  laborers  the  general  level  of  hourly 
earnings  is  higher  for  the  employees  of  the  large  independent  com- 
panies than  for  those  of  the  small  companies.  This  is  in  part  due 
to  the  greater  prevalence  of  the  8-hour  system  in  the  plants  of  the 
large  independent  companies. 

The  classified  hourly  earnings  presented  above,  while  giving  a  satis- 
factory general  survey  of  the  earnings  of  employees  in  the  different 
groups  of  companies,  do  not  definitely  show  how  the  rates  of  wages 
paid  for  the  same  work  by  the  different  groups  of  companies  compare. 
As  was  pointed  out  above,  it  is  not  possible  to  determine  from  this 
table  of  classified  earnings  whether  the  fact  that  any  group  of  com- 
panies has  a  smaller  proportion  earning  the  lower  rates  of  wages 
(under  16  cents  per  hour)  is  due  to  its  paying  more  for  the  same  work, 
or  to  the  fact  that  its  equipment  is  such  that  a  smaller  proportion  of 
such  unskilled  workmen  is  required.  It  is  particularly  important  to 
have  definite  information  on  this  point  with  regard  to  the  unskilled 
laborers,  both  because  they  form  so  large  a  part  of  the  working  force 
and  because  they  are  most  readily  displaced  by  the  introduction  of 
labor-saving  machinery.  The  following  table  shows  for  the  unskilled 
laborers  in  .the  blast  furnaces  of  the  Pittsburgh  district  the  average 
hourly  rate  of  wages  paid  by  the  three  groups  of  companies,  together 
with  the  classified  rates  paid. 
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AVSRAOB  AND  OLABSIUBD  HOURLY  BARNINOS  OP  LABOBBBSt  IN  BLAST  FUB- 
NACB8  OF  PITT8BUB0H  DIBTBICT.  BY  0B0UP8  OF  C0MPANIB8,  MAY,  vm 

«5" 

Lttsein. 
panles. 

Sman 

Vnmhvr  ffHhvrtn, .......... . r ,.,.,.,.„,,,,-,.,,---,-,--- 

000 

lam 

fiOO 

laifio 

084 

A  TfTttgn  hftnrlj'  wimlfnii .••.... 

laios 

Pw  omt  of  laborai  aanitaf  per  hour~ 

12.fi  and  mdflr  M  MDt« 

fi.0 

a3 

2&4 

Ul.5aiidiind«r  14.0o«nt« 

14.0  and  under  lO  cents 

14.fi  and  nnder  IfirO  cents 

.7 

lfi.0  and  nnder  lft.fi  cents 

Ll 

lfi.fi  and  nnder  16  0  cents 

8.fi 
2fi.3 

.4 

10.0  and  nnder  10.fi  cents 

a7 
aeio 
aas 

4t7 

ao.8 

16U(  and  nnder  17.0  cents ^ 

SS.8 

17.0andnnderl7.fi  cents...... - 

44.0 

9.0 

17.fi cents  and  crer. ^ 

>  Thii  does  not  include  all  the  nnikfllfd  workmen  emploTCd  by  these  companies,  but  only  tbosedefinllaiy 
dassed  as  laborers. 

The  highest  average  rate  for  unskilled  laborers  is  paid  by  the 
Steel  Corporation  and  the  lowest  by  the  large  independent  companies. 
It  should  be  noted,  however,  that  the  low  average  for  the  large  inde- 
pendent companies  is  in  a  large  measure  due  to  the  fact  that  one  com- 
pany with  144  laborers  in  its  blast  furnaces  paid  very  low  wages  (13.8 
cents  per  hour).  It  has  already  been  pointed  out  that  the  Steel  Cor- 
poration in  return  for  the  higher  rates  of  wages  paid  its  unskilled 
workmen  exercises  a  more  rigid  selection. 
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CHAPTER  XL 

BEIATIOH  OF  WAGES  TO  PBOFITS  AHD  COSTS. 

INTRODUCTIOH. 

In  a  study  of  wages  it  is  of  the  greatest  importance  that  considera- 
tion be  given  to  the  relationship  of  wage  expenditures  to  the  earnings 
of  the  industry  and  to  the  relationship  of  labor  cost  to  the  total  cost  of 
production.  It  is  these  relationships  which  determine  what  effects 
increases  of  wages  will  have  upon  profits  and  cost  of  production. 
For  example,  if  wages  alone  constitute  practically  all  the  expenses  of 
an  industry,  an  increase  in  wages  will  diminish  the  profits  in  aknost 
equal  degree.  If,  however,  the  manufacturing  and  operating  ex- 
penses other  than  wages  are  proportionately  large,  a  considerable 
increase  in  wages  can  be  made  with  comparatively  little  reduction 
in  profits. 

This  point  may  be  illustrated  by  an  example:  If  wages  consti- 
tute 80  per  cent  of  the  total  receipts  of  an  industry  and  other  manu- 
facturing expenses  amount  to  10  per  cent,  leaving  10  per  cent  for 
profits,  an  increase  of  10  per  cent  in  wages  will  bring  the  proportion 
of  total  receipts  allotted  to  wages  to  88  per  cent,  and  other  manufac- 
turing and  operating  expenses  remaining  10  per  cent;  this  will  leave 
only  2  per  cent  for  profits.  On  the  other  hand  if ,  as  in  the  steel 
industry,  wages  amount  to  only  25  per  cent  of  the  total  receipts  and 
other  manufacturing  expenses  amount  to  50  per  cent,  leaving  approx- 
imately 25  per  cent  for  Uie  payment  of  interest  and  profits,  an  increase 
of  10  per  cent  in  wages  will  reduce  the  percentage  payable  to  the 
account  of  interest  and  profits  by  only  2.6  per  cent. 

The  present  chapter  is  devoted  to  a  consideration  of  the  two  sug- 
gested problems — the  effect  of  variations  in  the  expenditures  for 
wages  upon  profits  and  the  effect  of  such  variations  upon  the  cost  of 
production.  As  the  two  questions  are  approached  from  quite  differ- 
ent points  of  view,  they  will  be  discussed  separately. 

RBLATIOH  OF  WAOSS  TO  PROFITS. 

For  a  study  of  the  relation  of  wages  to  profits  it  is  necessary  to 
have  detailed  information  regarding  the  various  items  of  income  and 
expenditure.  Such  information  was  not  obtainable  for  the  iron  and 
steel  industry  as  a  whole,  but  was  obtainable  for  the  United  States 
Steel  Corporation  and  for  one  large  independent  company.  The 
Steel  Corporation  furnishes  approximately  one-half  of  the  entire 
output  of  the  industry  and  embraces  all  branches  of  the  industry 
from  the  extraction  of  the  raw  materials  to  the  delivery  of  the  finished 
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products.  Because  of  this  dominance  of  the  Steel  Corporation  in  the 
industry,  the  data  mentioned  is  sufficient  for  a  very  complete  study 
of  the  subject  of  wages  and  earnings. 

TTNITED  STATES  STESL  COBPOBATION. 

The  data  upon  which  this  section  is  based  are  derived  from  the 
Report  of  the  Commissioner  of  Corporations  on  the  Steel  Industry, 
Part  I,  July  1, 1911,  and  from  the  Annual  Reports  of  the  United  States 
Steel  Corporation. 

In  the  following  table  are  shown  the  total  receipts  from  all  sources 
and  the  items  of  expense  and  profit  grouped  under  six  principal 
accounts  for  each  of  the  10  years  1902  to  1911,  inclusive: 

TOTAL  RS0EIPT8  FROM  ALL  SOUBCES  AND  EXPENSES  AND  PBOFTTS  OF  THE  UNITED 
STATES  STEEL  CORPORATION,  1902  TO  19U.1 

[Compiled  from  Annual  Reports  of  the  United  States  Steel  Cotpofatton.] 


Item. 


1902 


1903 


1904 


1906 


1905 


Total  receipts  ftom  an  souroes 

Expenses  and  proats: 

Wages  and  salaries 

Other  mamiftieturlng  and  operat- 
hig  expenses 

General  expenses 

Interest  on  bonds,  and  deprecia- 
tion, replacement,  and  mnking 
funds 

Dividends 

Surplus 


9569,065,902 


$541,841,466 


$448,162,880 


$601,888,870 


1706^916,710 


120,528,843 

290,880,475 
18,284,780 


49,115,828 
56,052,868 
34,253,657 


120,763,801 

288,504,708 
16,847,862 


60,308,361 
48,111,786 
12,304,917 


99,778,270 

253,849,038 
16,018,894 


48,254,142 

25,219,677 

5,047,852 


128,052,965 

SU,  960, 477 
18,670,874 


64,219,572 
26,219,6n 
43,365,816 


147,766,640 

869,118,416 
28,907,679 


67,796,560 
86,886,737 
62,742,800 


Total  expenses  and  profits. 


569,065,902 


641,841,465 


448,162,380 


501,388,870 


706,916,790 


Item. 


1907 


1906 


1909 


1910 


1911 


Total  receipts  ftom  an  sonrees , 

Expenses  and  nuAti: 

Wages  and  salaries 

Other  manufsoturing  and  operat- 
ing expenses 

Goneral  expenses 

Interest  on  bonds,  and  depreda- 
tion, iBplaeemeat,  and  unking 
funds 

Dividends 

Surplus 


$706,768,718 


$488,0N,726 


$663,900,260 


$709,81^693 


$618,911,4 


160,825,822 

403,340,955 
26,896,879 


72,635,998 
85,385,727 
69,179,837 


120,570,829 

247,164,273 
21,001,087 


53,629,872 
86,386,727 
10,342,987 


151,663,394 

331,754,448 
27,786,490 


62,922,293 
46,661,777 
33,521,918 


174,955,189 

354,260,649 
29,868,066 


63,328,566 
60,634,802 
36,772,383 


161,419,031 

826,716,448 
29,664,634 


46,922,028 

60,614,80$ 

4,666,406 


Total  expenses  and  profits.. 


766, 763,  n8 


488,094,726 


653,200,250 


700,814,603 


618,911,480 


>  The  Item  of "  Total  receipts  ftom  an  sonrees"  includes  the  amount  shown  in  the  profit  and  loss  aooount 
of  the  Steel  Corporation  under  the  heads  of  "  Oioss  sales  and  earnings,"  "Net  maoo&cmring  gains  and  losses" 
(which,  it  may  be  noted,  has  been  a  gain  in  each  vear),  and  "Other  income." 

The  six  items  of  expense  and  the  manner  in  which  they  are  obtained  are  as  foDows: 

"Wages  aqd  salaries,"  inchiding  aU  amocmts  paid  for  serriee,  are  as  diown  in  the  innuil  raparta  of  the 
corporation.  ' 

'H)ther  manobotmins  and  operating  expenses"  Is  obtained  by  sobtraetlng  the  amoonti  lor  wages  atid 
salaries  from  the  item  of  ^'Manufacturing  and  producing  cost  and  operating  expenses"  shown  in  the  reports 
of  the  corporation. 

"General  expenses"  is  abbreviated  for  the  sake  of  convenience  tnm  the  corporation's  title  of  "Admin- 
istntlon,  seUing  and  general  expenses,  and  enmloyees'  eompenaation  under  the  bonus  plan  (not  including 
geneial  expenses  of  transportation  companies),"  and  inchides  also  the  amounts  shown  under  the  item  oi 
"Taxes,  commerdal  discounts,  and  interest." 

The  fourth  item  of  "Interest  on  bonds,  and  depreciation,  replacement,  and  sinking  funds."is  the  sum  of 
the  various  amounts  charged  against  these  aocounts  in  the  reports  of  the  corporation.  It  includes,  there- 
fore, aU  of  the  funds  paid  or  set  aside  for  the  payment  of  the  obligations  of  the  corporation  on  account  of  the 
use  of  borrowed  funos  or  funds  obtained  tmough  the  sale  of  bonds. 

The  item  of "  Dividends  "  inotudes  the  dividends  on  both  common  and  preferred  stock. 

The  item  of  "Snrphis"  is  simply  the  snrphis  for  the  given  year,  the  amount  of  the  ousmlated  sorphs  and 
undivided  profits  being  treated  in  another  connection. 


Digitized  by 


Google 


CHAPTBB  XI. — ^RELATION  OP  WAGES  TO  PROFITS  AND  COSTS.      273 

The  point  to  which  particular  attention  is  here  directed  is  the 
relatively  small  part  of  the  total  receipts  of  the  corporation  which 
is  paid  out  in  the  form  of  wages  and  salaries.  The  actual  amounts 
expressed  in  terms  of  millions  are,  of  course,  enormous;  but  con- 
sidered in  relation  to  the  total  receipts  of  the  corporation,  which 
has  ranged  from  four  hundred  and  forty-eight  to  seven  hundred  and 
sixty-six  millions  per  year,  the  proportion  is  small.  This  will  be 
more  clearly  seen  by  a  consideration  of  the  chart  which  follows,  in 
which  the  amounts  expended  for  each  of  the  particidar  items  are 
graphically  shown  for  each  of  the  years  1902  to  1911,  inclusive: 

EXPENSES  AND  PROFITS  OF  UNITED  STATES  STEEL  CORPORATION, 

1902  TO  1911. 
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In  this  chart  an  entire  column  indicates  for  each  year  the  amount 
of  the   total  receipts  of  the  corporation.     The  great  depressions 
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occurring  in  1904  and  1908  and  the  remarkably  prosperous  condition 
enjoyed  in  1906,  1907,  1909,  and  1910  are  thus  shown  in  a  striking 
manner.  The  effect  of  depression  or  prosperity  is  most  clearly  seen 
in  the  variation  of  the  size  of  the  surplus  in  each  year,  but  these 
conditions  also  affect  all  the  other  items  to  a  considerable  extent, 
and  particularly  the  item  of  wages. 

It  must  be  remembered  in  considering  this  chart  and  the  figures 
that  what  is  shown  is  the  total  amount  expended  for  wages  and 
salaries  and,  consequently,  a  decrease  in  the  amoimt  for  this  item 
does  not  mean  necessarily  a  cut  in  the  rate  of  wages  nor  does  an 
increase  of  this  amount  indicate  anything  positive  as  to  an  increase 
in  the  rate  of  wages. 

The  relative  importance  of  labor's  share  in  the  total  receipts  is 
clearly  brought  out  in  the  table  which  follows.  The  table  shows  for 
each  of  the  years  since  the  organization  of  the  Steel  Corporation 
the  per  cent  of  the  total  receipts  which  has  been  paid  out  in  wages 
and  salaries  and  the  per  cent  charged  to  other  items  of  expense 
and  profits.  The  same  facts  are  graphically  shown  in  the  chart 
presented  on  the  opposite  page. 

PER  CENT  OF  TOTAL  RECEIPTS  OP  UNITED  STATES  STEEL  CORPORATION  CHARGED 
TO  EACH  ITEM  OF  EXPENSE  AND  PROFIT   1902  TO  1911. 

[Compiled  from  Annual  Reports  of  the  United  States  Steel  Corporation.] 


Total 

receipts, 

all  sources. 

Per  oent  of  total  receipts  of— 

Tear. 

^assr 

salaries. 

Other 
manu- 
fMtur- 

operating 
expenses. 

General 
expenses. 

Interest 
on  bonds, 

and 
degn^la. 

replace- 
ment, 
and 

■inking 

funds. 

Div- 
idends. 

Surplus. 

1902 

8669,065.902 
641  <iii  .165 
4              80 
«              70 
7              90 
7              18 
4              25 

e -   .  60 

709,814.593 
618,911,430 

21.2 
22.3 
22.3 
21.7 
W.9 
21.0 
24.7 
23.2 
24.7 
26.1 

61.1 
53.2 
56.0 
62.7 
52.3 
52.0 
60.6 
50.8 
49.9 
52.8 

8.2 
3.1 
3.6 
8.1 
3.8 
3.3 
4.3 
4.3 
4.2 
4.8 

8.6 
11.1 
10.8 
10.9 
9.6 
9.5 
11.0 
9.6 
8.9 
7.4 

9.9 
8.0 
5.6 
4.3 
5.0 
4.6 
7.3 
7.0 
7.1 
8.2 

6.0 

1908 

2.3 

1904 

1.1 

1905 

7.3 

1900 

8.9 

1907 

9.0 

1908 

2.1 

1909 

5.1 

1910 

5.2 

1911 

0.7 

Average,  1902  to  1911. 

009,816,012 

22.7 

52.2 

3.7 

9.7 

6.6 

5.1 

It  will  be  seen  that  the  per  cent  of  the  total  receipts  expended 
for  wages  and  salaries  has  varied  from  20.9  in  1906  to  26.1  in  1911,  or, 
in  other  words,  labor  received  from  one-fifth  to  one-fourth  of  the 
total  earnings  of  the  corporation.  It  is  sometimes  asserted  by 
persons  engaged  in  the  manufacture  of  steel,  and  who  should,  there- 
fore, be  well  acquainted  with  the  facts,  that  practically  all  the  expense 
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PER  CENT  OF  TOTAL  RECEIPTS  OF  UNITED  STATES  STEEL  CORPORA- 
TION  CHARGED  TO  EACH  ITEM  OF  EXPENSE  AND  PROFITS,  1902  TO 
1011. 
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connected  with  the  manuf acttire  of  iron  and  steel  products  is  made  up 
of  pa3nnents  for  labor.  As  a  matter  of  fact,  there  are  few  industries 
in  which  the  capital  charges  required  through  the  elaborate  use  of 
machinery  are  so  great,  or  in  which  the  proportion  received  by  labor 
is  so  small  as  in  the  iron  and  steel  industiy.^  The  United  States  Steel 
Corporation  mines  its  own  ores,  coal,  and  limestone,  transports 
practically  all  its  materials,  and  performs  every  manufacturing 
operation  from  the  smelting  of  the  ores  to  the  fabrication  of  finished 
products.  The  amounts  expended  by  the  corporation  for  wages  and 
salaries  therefore  include  every  item  of  the  labor  cost  which  can  be 
considered  as  involved  in  manufacture.  For  the  ten  years  1902  to 
1911,  this  total  labor  cost,  including  the  wages  and  salaries  paid  by 
the  corporation  in  every  branch  of  its  mining,  transportation,  and 
manufacturing  business,  has  averaged  25.7  per  cent  of  the  total 
expenses  of  manufacture,  transportation,  and  mining,  and  only  22.7 
per  cent  of  the  total  income  of  the  corporation. 

Another  important  comparison  which  can  be  made  from  the  above 
table  is  that  between  the  proportion  of  the  total  receipts  paid  in 
wages  and  salaries  and  the  proportion  available  as  profits.  For  the 
purposes  of  this  comparison  ''profits"  is  understood  as  including 
the  sums  paid  out  as  dividends  or  credited  as  surplus  at  the  end  of 
each  year. 

The  table  shows  that  for  the  ten  years  of  the  Steel  Corporation's 
existence,  wages  and  salaries  amounted  to  22.7  per  cent  of  the  total 
receipts  of  the  corporation,  while  dividends  and  surplus  amounted  to 
6.6  per  cent  and  5.1  per  cent,  respectively,  giving  a  total  available 
for  profits  of  11.7  per  cent  of  the  total  earnings.  Taking  the  ten 
years  as  a  whole,  therefore,  the  total  amoimt  paid  for  wages  and 
salaries  wa^  only  about  twice  as  great  as  the  profits  of  the  corporation. 

In  the  very  prosperous  years  of  1906  and  1907  the  proportion  of 
the  total  receipts  expended  for  wages  was  smallest,  while  in  1908, 
the  year  of  extreme  depression,  the  proportion  expended  for  wages 
and  salaries  was  the  same  as  in  1910,  in  spite  of  an  increase  of  approxi- 
mately 6  per  cent  in  the  rates  of  wages  and  salaries  paid  by  the 
Steel  Corporation,  which  took  place  in  May,  1910.  In  1906  and  1907, 
not  only  was  there  an  abnormally  large  production,  but  the  prices 
of  the  various  products  were  unusually  high.  The  increase  in  the 
per  cent  which  wages  were  of  total  receipts  in  1911  is  due  to  a  com- 
bination of  the  actual  advance  in  the  rate  of  wages  in  May,  1910,  and 
the  fact  that  1911  was  not  a  prosperous  year,  and,  as  has  been  shown 
above  in  connection  with  the  year  1908,  the  proportion  of  the  total 
receipts  paid  out  as  wages  in  such  years  of  depression  is  relatively 
larger  than  in  more  prosperous  years. 

i  AbstTACt  of  SUUstIci  of  llsnafactuns  of  Uie  United  States  (BuUettn  of  the  Butmu  of  the  Census), 
1010  p.  30. 
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Another  striking  feature  of  the  Steel  C!orporation's  operations  is 
the  large  sum  which  has  been  available  for  surplus  in  each  of  the 
years,  with  the  exception  of  1904  and  1911,  and  even  in  these  years 
the  surplus,  although  much  less  than  in  the  prosperous  years,  amounted 
to  approximately  $5,000,000.  The  surplus,  of  course,  has  not  been 
allowed  to  lie  idle,  but  has  very  largely  been  reinvested  in  additions 
to  the  properties  of  the  corporation,  particularly  in  the  construction 
of  the  new  plants  at  Gary,  Ind.,  and  in  the  creation  of  a  new  indus- 
trial community  at  that  place.  As  such  expenditures  in  new  prop- 
erty greatly  increase  the  earning  capacity  of  the  corporation,  are 
accomplished  without  any  increase  in  the  bonded  debt,  and  are  worth 
at  least  the  full  value  of  the  money  invested  in  them,  it  would  be 
proper  to  consider  amounts  so  expended  as  still  constituting  a  part  of 
the  accumulated  surplus.  Even  with  their  total  omission,  however, 
the  remaining  surplus — ^i.  e.,  the  actual  undivided  surplus — ^is  very 
large.  This  is  shown  in  the  following  table,  which  gives  for  each 
year,  1902  to  1911,  the  balance  of  the  undivided  surplus,  and  shows  the 
percentage  that  such  surplus  is  of  the  expenditures  for  wages  and 
salaries: 

TOTAL  EXPENDITURES  OF  UNITED  STATES  STEEL  CORPORATION  FOR  WAGES 
AND  SALARIES  DURINO  EACH  YEAR  AND  BALANCE  OP  UNDIVIDED  SURPLUS 
IN  EACH  YEAR  AFTER  PAYMENT  OF  DIVmENDS. 

[Compiled  from  Amiual  Reports  of  the  United  Statee  Steel  Corporatloo.] 
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vlded 

surplus 

isor 
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1908 

$120,828,343 
120,763,891 
09,778,276 
128,062,065 
147,766,640 

177,874,697 
66,006,682 
61,366,446 
84,738,451 
97,720,  n4 

64.6 
54.7 
61.6  • 
66.2 
06.1 

1907 

$100,826,822 
120,670,820 
151,663,304 
174,966,139 
161,419,081 

$122,645,244 
133,415,214 
161,354,528 
164,143,168 
166,274,706 

76.3 

]gQ8 

1908 

110.7 

1004 

1909 

09.8 

1906 

1910 

98.8 

1006  .         .  . 

1911 

96.8 

During  each  of  the  10  years  the  Steel  C!orporation  has  had  at  the 
end  of  the  year  an  undivided  surplus  equal  to  more  than  50  per  cent 
of  its  total  expenditures  for  wages  and  salaries  during  the  same  year, 
and  during  each  of  the  last  four  years  the  undivided  surplus  has 
equaled  more  than  90  per  cent  of  the  expenditures  for  wages  and 
salaries.  This  undivided  surplus  in  each  year  represents,  of  course, 
the  net  accumulations  of  past  years.  This  reserve  constitutes  a  fund 
from  which  the  corporation  may  draw  largely  in  improving  the 
working  conditions  of  its  employees  without  at  all  affecting  its 
dividends  and  the  payment  of  interest  on  its  bonded  debt. 
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BEPUBUC  ZBOK  ft  STXIL  CO. 

It  is  unquestionably  true  that  in  the  case  of  the  United  States 
Steel  Corporation  the  proportion  which  wages  and  salaries  bear  to 
the  gross  receipts  is  somewhat  smaller  than  for  many  of  the  other 
steel  companies.  As  has  been  stated  above,  the  data  for  making 
a  similar  showing  for  the  industry  as  a  whole  are  not  available.  It 
is  possible,  however,  to  show  in  the  case  of  the  Republic  Iron  &  Steel 
C!o.  essentially  the  same  facts  that  have  been  given  for  the  Steel  Cor- 
poration. This  company,  it  may  be  noted,  makes  a  specialty  of 
manufacturing  merchant  bars  and  other  finished  products  on  which 
the  labor  cost  is  relatively  high.  The  table  which  follows,  showing 
in  detail  the  operations  of  that  company  from  1906  to  1911,  has  been 
compiled  from  the  published  reports  of  the  Republic  Iron  &  Steel  Co., 
which  are  issued  annually  to  the  stockholders: 

COMPARATIVS  STATEMENT  OF  EXPENSES  AND  PROFITS  OF  THE  REPUBUC  IRON 

A  STEEL  CO.,  1906  TO  lOlL 

[Compiled  from  AnnoAl  Reports  of  the  Repablio  Iroo  A  Steel  Co.) 


Item. 

1906 

1907 

1906 

1909 

1910 

1911 

Total  receipts,  all  sooroes 

126,196,439 

631,237,424 

118,603,882 

•19,606,944 

828,296,266 

824,  on,  771 

Wages  and  salaries 

Other  manofscturing      and 

aner&tinff  AXDeoMS 

7,736,908 
13,710,060 

8,686,606 

17,613,  on 

6,832,682 
9,814,681 

6,700,806 
11,125,092 

8,662,102 
16,416,706 

8,273,680 
U,963,141 

4,760,476 
2,011,916 

6,027,742 
1,208,496 

8,046,619 
1,076,190 

2,760,147 
1,130,801 

4,227,869 
1,824,464 

3,846,000 
1,422,481 

channs 

Netproilts 

2,738,661 

3,729,246 

1,971,420 

1,629,346 

2,902,915 

2,422,620 

Rfgiilar  dMd4«ndiv        

1,429,183 
1,300,378 

1,429,183 
2,800,062 

1,071,887 
899,633 

406,338 
1,221,008 

1,660,796 
1,233,120 

1,760,000 
672,620 

Axnomit  carried  to  sorplus — 

Amount  specially  written  oat 
(rfsoiplus 

2,186,4% 
3,133,284 

1,688,352 
8,799,994 

2,196,994 
4,964,661 

264,784 
6,862,440 

Balance  surplus  account 

4,699,527 

6,920,535 

It  will  be  seen  from  this  statement  that  the  total  receipts  from 
all  sources  are  only  about  one  twenty-fifth  as  large  as  in  the  case  of  the 
Steel  Corporation,  and  the  proportions  which  the  various  items  in 
the  distribution  of  earnings  bear  to  each  other  are  also  somewhat 
different.  This  is  more  clearly  seen  in  the  following  table,  which 
shows  for  each  year  the  per  cent  of  the  gross  earnings  from  all  sources 
which  was  chained  to  each  item  of  expense  and  profit. 
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P£R   CENT   OF  TOTAL  RECEIPTS  OF  REPUBLIC  IRON  A  STEEL  CO.,  CHAROED  TO 
EACH  ITEM  OF  EXPENSE  AND  PROFIT.  1006  TO  1911. 

[Oompilad  from  Annual  Report!  ot  the  Republic  Iron  A  Steel  Co.] 


Total  leoeipts, 
allsottrceB. 

Items  of  e3q>eQ3e  and  profit  in  percent  of  total 
reoeipts. 

Yetf. 

salaries. 

Other 
manufM)' 

turing 

and 
operating 
expenses. 

Depre- 
dation 

and 
interest 
charges. 

Divi- 
dends. 

Surplus. 

1006 

18,608,882 
10,605,044 
28,206,266 
24,071,771 

20.5 
27.8 
81.2 
20.1 
30.6 
34.4 

62.3 
56.1 
52.5 
56.8 
54.5 
40.6 

7.7 
4.1 
5.8 
5.8 
4.7 
5.0 

5.5 
4.6 
5.7 
2.1 
5.0 
7.3 

6.0 

1907 

7  4 

1006 

4  8 

1000 

6  2 

1010 

4.3 

1011 

2,8 

ATorace,  1006  to  1011 

24,681,288 

30.8 

53.7 

5.6 

5.2 

5.2 

In  the  case  of  the  Steel  Corporation  it  was  shown  that  wages  and 
salaries  constituted  from  20.9  to  26.1  per  cent,  the  average  for  the 
10  years  being  22.7  per  cent.  For  the  Republic  Iron  &  Steel  Co., 
largely  on  account  of  the  more  highly  finished  character  of  its  products 
and  the  consequently  greater  labor  cost,  the  proportion  of  wages  to 
gross  earnings  ranged  from  27.8  to  34.4  per  cent,  the  average  for  the 
six  years  being  30.3  per  cent.  Other  manufacturing  and  operating 
expenses  also  constituted  a  somewhat  higher  proportion  of  the  gross 
earnings  than  in  the  case  of  the  Steel  Corporation,  but  when  the 
general  expenses  of  administration  and  selling  of  the  Steel  Corpora- 
tion, for  which  there  is  no  corresponding  item  in  the  case  of  the 
Republic  Iron  &  Steel  Co.,  are  added  to  the  operating  expenses,  the 
proportion  for  the  Steel  Corporation  is  larger  than  in  the  case  of  the 
Republic  Iron  &  Steel  Co.  In  considering  the  lower  proportions 
of  wages  to  gross  earnings  in  the  case  of  the  Steel  Corporation  it  is 
proper  to  take  into  account  the  fact  that  the  charges  for  interest  and 
depreciation  are  much  heavier  in  the  case  of  the  Steel  Corporation 
than  in  the  case  of  the  Republic  Iron  &  Steel  Co.  These  heavier 
interest  charges  are  in  a  large  part  required  by  the  fact  that  the  Steel 
(Corporation  has  large  investments  in  ore  and  coal  lands  which  are 
yet  unused  and  that  in  many  of  its  plants  it  has  a  more  elaborate 
mechanical  equipment  than  the  Republic  Iron  &  Steel  Co. 

The  most  striking  fact  developed  from  the  consideration  of  the 
operations  of  this  company  is  that  even  in  the  manufacture  ol  finished 
products,  labor  receives  through  wages  and  salaries  less  than  one- 
third  of  the  gross  earnings  of  the  business.  The  entire  amount  paid 
out  in  wages  and  salaries  in  the  case  of  the  Republic  Iron  &  Steel  Co. 
is  only  about  six  times  as  great  as  the  amount  which  is  annually 
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carried  to  surplus,  while  in  the  case  of  the  Steel  Corporation  it  is 
only  about  four  times  as  great  as  the  surplus  account. 

The  most  important  consideration  developed  by  this  study  of  the 
distribution  of  the  total  receipts  of  the  industry  is  the  very  small 
proportion  of  such  receipts  which  are  received  by  labor  in  the  form  of 
either  wages  or  salaries.  As  a  result  of  this  fact  an  increase  in  the 
rate  of  wages  does  not  mean  a  proportionate  decrease  in  profits. 

RELATION  OP  LABOR  COST  TO  THE  TOTAL  COST  OF  PRODUCTION. 

In  the  'discussion  of  the  relation  of  wages  to  gross  earnings  some 
idea  of  the  relation  of  labor  cost  to  the  total  cost  of  production  was 
necessarily  given.  It  is  important,  however,  that  further  considera- 
tion should  be  given  to  this  relation.  The  recent  preliminary  report 
of  the  Commissioner  of  Corporations  on  the  cost  of  production  in 
the  steel  industry,*  covering  the  majority  ol  steel  produced  in  the 
United  States  from  1902  to  1906,  furnishes  material  from  which  a 
study  of  this  important  question  can  be  made.  The  report  referred 
to  shows  separately  the  labor  cost  involved  in  each  process,  but 
does  not  show  the  total  cost  of  the  labor  entering  into  the  finished 
products.  As  the  purpose  of  this  study  is  to  develop  the  latter 
point,  it  is  necessary  to  reorganize  the  material  there  presented  and 
to  make  certain  additional  calculations.  For  example,  the  labor 
cost  per  ton  of  converting  pig  iron  into  Bessemer  ingots  is  only  57 
cents.  This,  however,  is  only  a  very  small  part  ot  the  total  labor 
involved  in  obtaining  Bessemer  ingots.  Before  the  process  of  con- 
version can  take  place  it  is  necessary  for  the  ore  and  the  other 
materials  to  be  mined  and  to  be  smelted  in  blast  furnaces.  When 
these  underlying  costs  are  taken  into  consideration  the  total,  or 
''cumulative,"  labor  cost  per  ton  involved  in  the  production  of 
Bessemer  ingots  is  found  to  be  $3.94,  or  almost  seven  times  as  much 
as  the  cost  of  the  labor  involved  in  the  particular  process  of  convert- 
ing pig  iron  into  Bessemer  steel. 

WORKS  LABOR  COSTS. 

The  purpose  and  methods  of  this  study  will  be  most  easily  under- 
stood if  consideration  is  at  first  limited  to  what  may  be  called  the 
''works  labor  cost,"  that  is,  the  cost  ot  the  labor  involved  in  the 
production  of  the  particular  product  from  the  time  that  the  raw 
materials  are  received  in  the  plant.  In  this  case  the  processes  begin 
with  the  smelting  of  pig  iron  and  include  every  necessary  process  in 
the  entire  course  of  production.  The  "works  labor  cost"  and  the 
methods  by  which  it  is  computed  are  shown  in  the  table  which  follows. 

1  Report  of  tin  Commlislanflr  of  Corporations  on  ih»  Steel  Industry,  Part  IL    PreUminary  Report, 
January  22, 1912. 
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The  table  shows  for  each  of  the  principal  crude  and  finished 
products  of  the  industry,  the  total  or  cumulative  works  labor  cost, 
which  is  the  total  cost  of  all  labor  ordinarily  performed  within  a 
steel  plant  in  manufacturing  the  specified  product.  For  example, 
the  processes  of  manufacture  begin  with  the  production  of  pig  iron. 
The  labor  performed  within  the  plant  in  connection  with  producing 
pig  iron  consists  of  (1)  assembling  and  charging  the  ore,  coke,  and 
limestone,  (2)  operating  the  furnaces  and  auxiliary  appurtenances 
(stoves,  engines,  and  machines)  and  (3)  dispodng  of  the  products  of 
the  furnaces.  The  total  cost  of  this  labor  is  77  cents  per  ton  or  6.4 
per  cent  ot  the  total  cost  ol  production  of  $12.10  per  ton.  The  works 
labor  cost  of  producing  merchant  bars,  therefore,  comprises  the  cost 
of  all  the  labor  involved  in  smelting  the  pig  iron,  converting  the  pig 
iron  into  Bessemer  ingots,  rolling  the  ingots  into  billets,  and  finally 
rolling  the  billets  into  merchant  bars.  The  cumulative  cost  of  this 
labor  per  ton  of  bars  amounts  to  $5.44  or  20.5  per  cent  of  the  total 
cost  of  production. 

CUMULATIVE    WORKS    LABOR    COSTS    FROM    RECEIPT    OF    RAW    MATERIALS    TO 
FINISHED  PRODUCT,  1903  TO  190S. 

Compiled  from  Report  of  the  Commissioner  of  Corp(HStiOTis  on  the  Steel  Industry,  Part  IL    Preliminftrj 
Report,  January  22, 1912.    Tons  of  2,240  pounds  are  used.) 
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Bessemer  pig  iron ... . 
Bessemer  Uuet  iniHrts, 
Large  Bessemer  billets. . 

Wire  rods 

Structural  shapes. .  • . 

Bessemer  rails 

Sheared  plates 

Merohantbars 


None 

Pig  iron 

Bessemer  billet  infrots. . . 
Large  Bessemer  biUeis .. 
Bessemer  billet  ingots. . . 
Bessemer  rail  ingots. 

Slabs* 

Large  Bessemer 


90.77 
1.43 
2.14 
L43 
1.43 
2.14 
2l14 


Llll 
1.111 
L087 
1.176 
L176 
L176 
Llll 


sasd 

L5e 
2.33 
L68 
L68 
2.52 
2.38 


10.77 
.57 
.55 
1.53 
2.15 
L16 
2.36 
3.06 


ia77 
L43 
2.14 
3.86 
3.83 
2.84 
4.88 
5.44 


$12.10 

15.47 

17.90 

125.25 

«24.83 

18.80 

«26.99 

•26.60 


6.4 
9.2 
12.0 
15.3 
15.4 
15.1 
18.1 
20.5 


1  Calculated  from  book  cost  by  taking  integrated  costs  for  large  Bessemer  billets  and  allowing  loss  of 
8  per  cent 

1  Calculated  horn  book  cost  by  taking  integrated  costs  for  Bessemer  ingots  and  allowing  loss  of  15  per 
cent. 

*  Cost  of  producing  slabs  assumed  to  be  same  as  for  large  Bessemer  billets. 

«OalonlatBd  from  Dook  cost  by  taking  integrated  costs  for  large  Bessemer  billets  and  allowing  loss  of 
15  per  cent. 

•  Calculated  tnm  book  cost  by  taking  integrated  costs  for  largs  Deasomer  billets  and  allowing  loss  of 
10  per  cent. 

Each  essential  step  in  the  calculation  is  clearly  shown  in  the  table, 
but  as  the  table  is  somewhat  complex  it  is  desirable  to  give  some 
further  explanation  of  its  contents  and  the  way  in  which  it  should 
be  used.    For  conrenience  of  explanation,  the  columns  have  been 
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numbered.  Three  items  are  necessary  in  order  to  arrire  at  the 
cumulative  labor  cost:  (1)  The  labor  cost  per  ton  on  the  materials 
from  which  the  product  is  made.  This  item  is  shown  in  column  1, 
but  is  limited  in  the  case  of  ''works  labor  cost"  to  the  labor  cost 
which  has  taken  place  within  the  blast  furnace  or  steel  works.  (2)  The 
amount  of  such  materials  required  to  produce  a  ton  of  the  particular 
product,  shown  in  column  2  of  the  table.  (3)  The  labor  cost  per  ton 
inrolved  in  the  particular  process  under  consideration,  shown  in  col- 
umn 4.  With  these  facts  the  cumulative  costs  may  easily  be  cal- 
culated. 

During  every  process  there  is,  of  course,  a  certain  amoimt  of  loss 
and  waste  which  must  be  taken  into  account  in  calculating  both  the 
labor  cost  and  the  total  cost  of  production.  For  example,  in  the 
production  of  Bessemer  ingots  from  pig  iron  there  is  a  customary 
loss  of  approximately  10  per  cent,  and  1.111  tons  of  pig  iron  must 
consequently  be  used  to  produce  1  ton  of  ingots.  As  there  is  a 
works  labor  cost  of  77  cents  per  ton  involved  in  the  production  of 
pig  iron,  there  is  a  total  labor  cost  of  86  cents  in  the  production  of 
the  amount  of  pig  iron  necessary  to  produce  1  ton  of  ingots.  To 
this  must  be  added  the  item  of  57  cents,  which  is  the  cost  of  the 
labor  required  to  convert  the  necessary  amount  of  pig  iron  into  1 
ton  of  Bessemer  ingots.  This  gives  a  cumulative  works  labor  cost 
of  $1.43,  shown  in  column  5. 

The  cost  of  labor,  however,  is  of  no  particular  significance  unless 
the  relation  which  it  bears  to  the  total  cost  of  production  is  known. 
The  report  oT  the  Commissioner  of  Corporations  is  the  source  from 
which  the  information  as  to  the  cost  of  production  shown  in  the 
tables  is  derived.  The  Commissioner  of  Corporations  in  his  report 
gives  for  a  large  number  of  products  both  the  "book  cost"  and  the 
''integrated  cost."  The  book  cost  represents  the  figure  which  is 
used  by  the  manufacturers  in  their  accoimting  and  includes  various 
profits  which  are  charged  from  one  department  of  the  business  to 
another.  For  example,  in  the  case  of  ore-producing  corporations 
the  book  cost  includes  profits  which  the  ore-mining  branch  of  the 
corporation  charges  to  the  blast-furnace  department.  These  so- 
called  "transfer  profits"  are,  of  course,  largest  in  the  case  of  the 
Steel  Corporation,  but  they  also  exist  and  are  of  considerable  impor- 
tance in  the  case  of  the  larger  "  independent  companies.' '  The  "  inte- 
grated cost"  has,  therefore,  been  calculated  by  the  Bureau  of  Cor- 
porations in  order  to  show  the  actual  cost  of  production  after  the 
exclusion  of  all  transfer  profits.  From  this  figure  all  items  of  profits 
charged  by  one  subsidiary  company  to  another  have  been  excluded. 
This  integrated  cost  of  production,  therefore,  is  the  correct  figure  to 
be  used  as  the  basis  for  the  calculations  in  the  present  discussion. 
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In  the  case  of  a  few  of  the  more  highly  fioiished  products,  as,  for 
example,  merchant  bars,  the  report  of  the  Commissioner  of  Corpora- 
tions shows  only  the  ''book"  cost  of  production.  In  the  case  of 
these  more  highly  finished  products,  however,  there  are  practically 
no  transfer  profits,  and  it  is  possible,  therefore,  to  compute  very 
nearly  the  proper  integrated  cost  of  production  by  taking  the  inte- 
grated cost  on  the  preceding  material  and  allowing  the  proper  degree 
of  loss.  In  the  case  of  merchant  bars,  for  example,  the  materials 
from  which  they  are  made  are  large  Bessemer  billets,  of  which 
approximately  1.111  tons  are  required  for  a  ton  of  merchant  bars. 
TTie  integrated  cost  of  producing  a  ton  of  Bessemer  billets  is  $17.90, 
and  it  is  possible,  therefore,  since  no  profit  is  ordinarily  charged  in 
the  transfer  of  billets  to  the  merchant^bar  department,  to  calculate 
very  closely  the  integrated  cost  for  merchant  bars.^ 

From  the  preceding  table  it  will  be  seen  that  the  cost  of  the  labor 
connected  with  the  production  of  pig  iron  amounts  to  only  6.4  per 
cent  of  the  total  cost  of  production.  Even  in  the  case  of  the  most 
highly  finished  product,  merchant  bars,  the  cumulative  labor  cost 
within  the  plant  amounts  to  only  20.6  per  cent  of  the  total  cost  of 
production.  This  item  of  the  works  cost  is  of  the  greatest  signifi- 
cance because  it  includes  all  of  the  labor  in  the  steel  industry  proper 
and  consequently  indicates  the  effect  which  an  increase  in  the  rate 
of  wages  will  have  upon  the  cost  of  production.  For  example,  in  the 
case  of  pig  iron  an  increase  of  10  per  cent  in  the  average  rate  of 
wages  would  not  increase  the  cost  of  production  10  per  cent,  since 
the  total  labor  cost  amoimts  to  only  6.4  per  cent  of  the  total  cost  of 
production.  The  actual  increase  in  the  total  cost  of  production 
resulting  from  such  an  increase  in  wages  would  be  only  0.64  of  1 
per  cent.  Similarly,  in  the  case  of  merchant  bars  an  increase  of  10 
per  cent  in  the  rate  of  wages  for  all  workmen  employed  in  connection 
with  blast  furnaces,  Bessemer  converters,  blooming  and  bar  mills 
would  increase  the  cost  of  production  of  merchant  bars  by  only  ? 
per  cent. 

TOTAL  LABOB  COSTS. 

In  the  preceding  pages  the  discussion  of  labor  costs  has  been 
limited  to  the  labor  performed  inside  the  manufacturing  plants.  A 
number  of  the  large  companies,  however,  mine  their  ores,  coal,  and 
limestone  and  manufacture  their  own  coke.    In  the  case  of  such 

1  The  entire  oaloulatlon  Is  shown  In  tbe  following  example: 

008T  or  PBODvcnoN  or  one  ton  or  mkbchakt  babs. 

Baw  m>fl>l»-l.m  tons  large  Dewomer  biUets,  at  $17.90  (Integrated  cost) $10.80 

Vannlsotiiilng  costs  otiMT  than  for  materials: 

Labor 3.06 

Other  operattng 3l38 

Addttfonalcosts^eUlng,  depreciation,  etc.) L87 

Total  cost  per  ton  <rfmeidiant  bars 20.60 
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companies  an  increase  of  wages  in  the  manufacturing  plants  must 
generally  be  accompanied  by  an  increase  of  wages  in  the  mines, 
quarries,  and  coke  plants.  Therefore,  in  studying  these  companies, 
in  order  to  ascertain  the  total  effect  upon  the  cost  of  production  of 
increases  in  wages  it  is  necessary  to  take  into  accoimt  the  cost  of  the 
labor  expended  in  mining  raw  materials  and  in  making  coke.  The 
cost  of  this  labor  plus  the  ''works  labor  cost"  constitutes  what  is 
hereafter  called  "total  labor  cost."  The  total  labor  cost  covers  all 
labor  expended  from  the  mine  to  the  finished  product,  except  that 
of  transportation.  No  account  is  taken  of  labor  cost  involved  in 
transportation  for,  except  in  the  case  of  the  Steel  Corporation,  the 
transportation  of  materials  is  not  performed  by  the  steel  companies, 
and  the  data  could  be  secured  only  with  great  difficulty.  Further- 
more, the  wages  of  the  employees  on  the  railroads  are  in  large  part 
under  the  control  of  labor  unions  and  consequently  do  not  follow 
the  course  of  wages  in  the  steel  industry  in  the  same  way  as  in  the 
case  of  the  ore  and  coal  mines. 

The  following  table  shows  the  ''total  labor  cost"  of  the  principal 
crude  and  finished  products  of  the  iron  and  steel  industry.  The 
form  and  principles  upon  which  this  table  is  constructed  are  the 
same  which  have  already  been  explained  in  connection  with  "works 
labor  costs." 

CUMULATIVE  TOTAL  LABOR  COSTS,  FROM  EXTRACTIVE  PROCESSES  TO  PINISHED 
PRODUCT,  EXCLUDING  RAILROAD  AND  WATER  TRANSPORTATION.  1902  TO  1908. 

(Compiled  from  Report  of  the  Commissioner  of  Corporations  on  the  Steel  Industry,  Part  n.    Preliminary 
Report,  January  22, 1912.    Tons  of  2,240  pounds  are  osed,  exoept  for  coke,  2,000  poands.] 
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4.93 

6.48 

8.06 

8.54 

26.60 

82.1 

A  Cost  of  prodooing  slabs  assumed  to  be  same  as  lor  large  Bessemer  biUeti. 
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It  will  be  seen  that  the  entire  labor  cost  involved  in  the  production 
of  a  ton  of  pig  iron  and  ail  the  materials  therefor  amounts  to  only 
S3.03,  or  25  per  cent  of  the  totid  cost  of  production.  Even  in  the 
case  of  merchant  bars,  the  most  highly  finished  product,  the  cumu- 
lative labor  cost  from  the  mines  to  the  rolling  mill  (except  transpor- 
tation labor)  amounts  to  only  $8.54,  or  32.1  per  cent  of  the  total  cost 
of  production.  An  increase  of  10  per  cent  in  the  wages  of  all 
employees  in  the  ordinary  steel  plant  as  well  as  in  the  mines  and  coke 
plants  would  make  an  increase  of  only  3.2  per  cent  in  the  total  cost 
of  production  of  the  most  highly  finished  products. 

The  question  in  which  the  public,  however,  is  particularly  inter- 
ested is  the  relation  of  labor  cost  to  the  selling  price  and  the  conse- 
quent effect  of  increases  in  wages  on  the  selling  price  of  products. 
Li  order  to  bring  this  out  clearly  the  following  table  has  been  pre- 
pared showing  the  relation  of  both  *' works  labor  cost"  and  ''totid 
labor  cost"  to  the  average  selling  price  of  the  principal  products  of 
the  industry.  The  ''works  labor  cost,"  it  should  be  remembered, 
includes  only  the  labor  employed  in  the  iron  and  steel  industry- 
proper,  while  the  ''total  labor  cost"  includes  also  the  labor  employed 
in  the  mines,  coke  plants,  and  quarries. 

COMPARISON    OF   CUMULATIVB    LABOR   COSTS  (BOTH  WORKS   COST   AND   TOTAL 
COST)  WTTH  AVBAAQB  SBLLINQ  PRICB,  1002  TO  1906. 
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10.77 
2.14 
6.44 
3.83 
2.84 


$18.00 
20.51 
84.76 
86.43 
28.00 
85w68 


4.8 
8.1 
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18.7 


13.03 
4.08 
8.54 
6.78 
6.70 
8.16 


$18.00 
26.61 
34.70 
36.48 
28.00 


16.8 
18.0 
24.0 
18.6 
20.7 
22.9 


1  Compiled  from  Report  of  Commissioner  of  Corporations  on  the  Steel  Industry,  Part  IL    Preliminary 
Report,  January  22. 1912. 
"Compiled  from  Annual  Statistical  Reports  of  American  Iron  and  Steel  Association. 

It  will  be  seen  from  the  table  that  the  cost  of  labor  directly  con- 
nected with  the  production  of  pig  iron  amounts  to  77  cents  or  4.3  per 
cent  of  the  average  selling  price  per  ton  of  Bessemer  pig  iron  at 
Pittsbui^h.  Including  with  this  the  labor  required  in  the  mines  and 
coke  plants  the  total  labor  cost  per  ton  of  pig  iron  amounts  to  $3.03 
or  16.8  per  cent  of  the  selling  price.  An  increase  of  10  per  cent  in  the 
rate  of  wages  at  the  blast  furnaces  would,  therefore,  mean  an  increase 
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of  0.43  of  1  per  cent  in  the  price  of  pig  iron.  This  is  equivalent  to  an 
increase  of  7.7  cents  per  ton.  Even  if  the  wages  at  the  mines  and 
coke  plants  were  also  increased  10  per  cent  this  would  cause  an 
increase  of '  |ily  1 .68  per  cent  in  the  selling  price  of  pig  iron,  or  approxi- 
mately 30  cents  per  ton.  As  the  price  of  pig  iron  regularly  fluctuates 
through  a  range  of  $1  or  more  during  the  course  of  the  year,  such  an 
increase  would  hardly  be  noticeable.  Even  in  the  case  of  merchant 
bars,  the  total  labor  cost,  including  the  labor  at  the  mines,  etc., 
amoimts  to  only  24.6  per  cent  of  the  selling  price,  and  an  increase  of 
10  per  cent  in  the  rate  of  wages  in  the  steel  plants  and  idso  in  the 
mines,  etc.,  would  increase  the  price  of  merchant  bars  only  2.46  per 
cent,  or  86  cents  per  ton. 
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CHAPTER  XII. 
wosxnro  conditions  and  efficienct  as  affected  by 

HEAT. 
IHTRODUCTIOH. 

This  chapter  and  the  two  following  chapters  are  a  study  of  the 
physical  conditions  of  work  in  the  iron  and  steel  industry  and  of  the 
effect  of  such  conditions  on  the  efficiency  of  the  workman.  The 
purpose  of  the  study  is  twofold :  First,  to  present  an  accurate  and, 
as  far  as  possible,  a  graphic  picture  of  the  nature  of  the  work  and 
the  physical  surroundings,  and,  second,  by  reference  to  the  past 
history  of  the  industry,  to  discover  what  effect  the  development  of 
the  technical  methods  of  production  has  had  upon  both  the  efficiencgr 
of  the  workmen  and  the  physical  conditions  under  which  the  work 
is  done.  The  method  of  study  is  altogether  comparative,  because 
even  if  the  exact  facts  relative  to  the  efficiency  of  men  and  machines 
be  known  their  significance  can  not  be  appreciated  unless  they  are 
referred  either  to  conditions  in  the  past  history  of  the  same  indus- 
try or  to  conditions  existing  at  the  same  time  in  other  comparable 
industries. 

In  such  a  study  two  salient  facts  emerge:  First,  that  every  suc- 
cessful attempt  to  improve  the  physical  conditions  under  which  the 
work  of  making  steel  is  done  has  resulted  in  increased  efficiency 
of  the  workmen,  and,  second,  that  almost  without  exception 
every  genuine  advance  in  the  art  of  steel  making  has  improved 
the  physical  conditions  under  which  the  men  work.  This  statement, 
it  should  be  noted,  does  not  mean  that  every  increase  in  production 
has  bettered  the  working  conditions,  for  in  many  cases  a  great  out- 
put has  been  secured  only  by  subjecting  the  workmen  to  the  most 
exhausting  and  undesirable  conditions.  It  does  mean,  however, 
that  the  technical  advances  in  steel  production  have  been  of  such  a 
character  that  they  have  tended  to  eliminate  or  greatly  minimize  the 
most  undesirable  conditions  under  which  the  work  was  formerly 
done. 

This  result  has  not  been  at  all  a  matter  of  chance,  but  has  been 
the  result  of  the  soundest  commercial  motives.  In  order  to  secure 
men  to  perform  the  most  severe  and  difficult  work,  it  is  necessary  to 
pay  very  much  higher  than  the  ordinary  wages,  even  though  the 
work  does  not  require  a  high  degree  of  skill.  Furthermore,  since 
lii7*— S.  Doc  110.  ea-l.  VOL  8 ^  2W 
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men  can  work  only  at  low  efficiency  and  for  only  a  short  time  at 
exhausting  labor  or  in  debilitating  surroundings,  it  is  necessary  to 
employ  a  very  much  larger  force  of  men  than  would  be  required  if 
the  work  were  lighter  or  if  it  were  done  under  conditions  which 
could  be  borne  without  exhaustion  throughout  the  whole  working 
period.  Consequently  one  of  the  most  effective  ways  to  decrease 
costs  or  to  increase  production  is  to  eliminate  from  the  work  the  ele- 
ments which  require  this  exhausting  labor  or  to  invent  machines 
which  will  do  the  work.  The  efforts  of  the  metallurgist  and  engi- 
neer, therefore,  while  primarily  directed  to  lowering  costs  or  to 
increasing  production,  have  had  the  effect  of  improving  the  working 
conditions  under  which  the  labor  in  the  steel  industry  is  performed. 

On  the  other  hand,  it  frequently  happens  that  the  conditions  which 
most  seriously  lower  efficiency  operate  in  such  ah  indirect  manner 
that  they  are  not  appreciated  by  the  practical  men  in  the  industry. 
This  was  to  a  considerable  extent  true  as  regards  the  question  of 
accidents.  As  a  commercial  proposition  few  practical  men  realized 
ihe  great,  though  somewhat  indirect,  bearing  which  the  high  accident 
rate  in  certain  branches  of  the  industry  had  on  the  efficiency  of  the 
workmen.  The  elimination  of  these  hazardous  conditions  was 
approached  principally  from  the  humanitarian  standpoint.  Never- 
theless, as  shown  in  Volume  IV  of  this  series,  great  advances  in 
production  have  resulted  directly  from  the  elimination  of  conditions 
which  were  productive  of  accidents.  Similarly,  in  other  directions, 
improvements  which  have  been  introduced  simply  to  relieve  the 
workmen  from  intolerable  conditions  of  heat  or  exposure  to  fumes 
and  smoke  have  been  found  to  have  the  most  direct  bearing  on  the 
productive  power  of  the  workmen. 

From  the  standpoint  of  the  manufacturer,  labor  efficiency  is 
measured  by  the  amount  of  product  secured  from  a  given  labor  unit 
in  a  given  period  of  time.  Accepting  this  point  of  view,  an  anly- 
sis  of  efficiency  shows  it  to  be  the  resultant  of  three  factors:  (1) 
"  Skill,"  including  both  the  dexterity  of  the  workman  and  whatever 
technical  ability  and  training  he  may  possess;  (2)  the  "intensity'' 
with  which  the  necessary  skill  can  be  applied  during  a  definite  time 
unit;  (3)  "  duration,"  i.  e.,  the  total  number  of  hours  in  the  working 
day  during  which  efficient  work  can  be  maintained. 

It  will  be  noted  that  in  the  above  analysis  no  account  has  been 
taken  of  the  gain  in  social  efficiency  through  the  lengthening  of  the 
trade  life  or  of  the  period  of  industrial  efficiency  of  the  workmen. 
AVhile  this  factor  is  of  the  greatest  importance  socially  and  of  some 
consequence  to  the  manufacturer  himself,  it  is  best  that  it  should 
be  considered  separately,  as  it  is  a  question  of  the  greatest  complexity 
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and  in  a  way  is  simply  a  resultant  of  the  three  factors  named  above. 
Furthermore,  the  significance  of  this  factor  to  the  manufacturer  is 
so  remote  that  it  is  generally  ignored,  or  if  considered  is  entirely 
subordinated  to  other  elements.^ 

A  brief  extension  of  the  analjrsis  will  indicate  the  particular  con- 
ditions which  must  be  studied  in  connection  with  each  of  these  factors. 
The  first  factor,  namely,  that  of  skill,  may  be  modified  in  two  ways 
to  promote  efficiency — by  simplifying  the  processes  so  that  a  shorter 
period  is  required  to  gain  the  necessary  skill  or  so  that  a  lower  degree 
of  natural  ability  is  demanded,  or  by  so  increasing  the  permanence  of 
the  labor  force  that  there  is  less  loss  of  time  and  energy  in  the  train* 
ing  of  new  men. 

In  considering  the  second  and  third  factcnrs — intensity  and  dura- 
tion— it  is  necessary  to  study  (1)  the  improvements  in  physical  con- 
ditions which  make  it  possible  for  a  man  to  put  his  entire  undivided 
energy  into  the  task  before  him  during  any  given  time  period;  (2) 
the  changes  in  the  nature  of  the  work  which  result  in  the  elimination 
of  hard  and  exhausting  manual  labor  and  make  it  possible  to  cut 
down  the  periods  of  rest  necessary  to  allow  the  men  to  recuperate; 
(3)  the  changes  in  equipment,  which  have  tended  to  eliminate  the 
long  periods  of  idleness,  which  were  not  necessary  for  recuperation, 
but  were  the  result  solely  of  the  fact  that  one  step  in  the  process  had 
greater  productive  capacity  than  the  others;  (4)  the  effect  of  long 
hours  and  of  night  work  in  tending  to  lower  the  efficiency  of  the 
workman  by  making  him  more  easily  tired  and  unable  to  concentrate 
his  full  energy  for  even  a  short  period  on  his  assigned  task. 

The  subject  of  the  physical  conditions  of  work  and  the  related 
subject  of  the  efficiency  of  workmen  involve  questions  of  considerable 
complexity.  Many  factors  combine  to  produce  a  given  set  of  con- 
ditions. For  convenience  of  discussion,  however,  four  factors,  or 
rather  groups  of  factors,  may  be  distinguished  for  separate  study. 
These  four  factors  are  as  follows: 

1.  The  temperature  conditions  of  the  several  departments  and 
occupations. 

2.  The  speed  and  severity  of  the  work. 

3.  The  ccmditions  of  employment,  i.  e.;  regularity  of  employment, 
wages,  hours  of  labor,  etc 

4.  The  hazards  of  the  industry. 

^The  generml  attltode  of  the  mmnofacturer  and  engineer  toward  this  question  has  been 
elearly  stated  by  an  eminent  American  metallnrglst,  as  follows : 

Proof  that  the  pace  was  sach  as  to  shorten  his  years  of  physical  ylgor.  and  thos  lessen 
the  amount  which  he  can  accomplish  In  his  lifetime,  would,  I  apprehend,  count  for  little 
with  directors  and  managers.  *  *  *  As  humanitarians  we  might  regret  such  diminu- 
tion of  the  gross  sum  of  the  workman's  working  power.  As  managers,  hired  by  others  to 
make  money  for  them  by  metallurgy,  we  would  be  no  more  justifled  In  diminishing  our 
employer's  profits  by  allotting  to  the  workman  less  work  than  he  willingly  and  knowingly, 
without  deceit  or  pressure  on  our  part,  sought  or  accepted  than  we  would  in  8ub«tltu6ng 
machine  for  hand  puddling,  knowing  the  former  to  bo  less  profitable,  or  in  nhortenlng  the 

Suddlers'  shift  to  four  hours.     The  workman  Is  a  free  agent     (H.  IL  Howe,  Journal, 
irltlsh  Iron  and  Steel  Inatltnti^  1890,  p.  IIS.) 
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The  first  three  of  these  four  factors  form  the  subject  matter  of 
this  chapter  and  of  the  two  succeeding  chapters.  As  the  importance 
of  the  fourth  of  the  enumerated  factors — ^hazards — ^is  thoroughly 
analyzed  in  Volume  IV,  Accidents  and  Accident  Prevention,  it  is 
unnecessary  in  this  volume  to  discuss  this  factor  further  than  to 
enumerate  the  principal  effects  of  hazardous  occupations  and  sur- 
roundings on  the  eflSciency  of  workmen.  The  effects  are,  in  brief,  as 
follows:  (1)  The  existence  of  hazards  necessarily  divides  the  work- 
man's attention  and  makes  it  impossible  for  him  to  apply  himself  to 
his  work  with  the  full  degree  of  intensity  which  is  necessary  in  order 
to  secure  efficiency ;  (2)  the  constant  interruption  of  the  operation  of 
machines  and  processes  by  accidents,  whether  or  not  any  serious  injury 
is  done,  necessarily  lowers  the  efficiency  of  the  entire  department  in 
which  the  accidents  occur;  (8)  the  loss  of  skill  and  dexterity  in- 
volved in  periodic  absences  from  work  due  to  minor  accidents  greatly 
lowers  the  efficiency  of  the  entire  working  force;  and  (4)  the  loss 
through  death  or  disability  of  men  who  have  acquired  skill  and 
experience,  sometimes  through  long  periods  of  training  in  the  in- 
dustry, must  necessarily  greatly  lower  the  efficiency  of  the  entire 
working  force. 

TBMPERATURE  CONDITIONS  IN  BLAST  FURNACES,  STEEL  WORKS* 

AND  ROLLING  lOLLS. 

CHABAOTEB   OF  BEOOEDS  OBTAINBD. 

The  question  of  the  exposure  of  employees  to  unusual  heat  has 
two  main  aspects:  First,  the  general  conditions  of  temperature  in 
a  department  as  a  whole;  second,  and  perhaps  more  important,  the 
exposure  of  employees  in  particular  occupations  to  extremely  high 
temperatures  during  a  short  period,  or  to  considerable  heat  during 
the  greater  part  of  the  working  day.  In  order  to  ascertain  just 
what  the  conditions  were  in  the  different  departments  and  in  con- 
nection with  the  more  important  occupations,  a  large  number  of 
very  careful  temperature  readings  were  made  in  several  different 
plants  by  agents  of  the  Bureau.  The  plants  selected  represent  in 
a  general  way  the  varying  conditions  throughout  the  industry. 
The  attempt  was  made  to  secure  at  least  two  temperature  records 
for  each  position  and  to  have  them  made  by  different  agsnts  of 
the  Bureau  and  in  different  plants,  so  as  to  eliminate  as  far  as  pos- 
sible the  personal  equation  and  the  effect  of  local  conditions.  Great 
difficulties  were  encountered,  however,  in  making  the  tests  and  in 
securing  satisfactory  records  Wherever  possible  the  readings  were 
made  personally  by  agents  of  the  Bureau,  who  were  careful  to  occupy 
exactly  the  same  position  and  be  under  exactly  the  same  conditions  to 
which  the  workman  would  be  exposed.    In  a  few  cases,  however, 
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records  could  be  obtained  only  by  attaching  the  thermometer  to  the 
workman  and  securing  a  reading  immediately  after  he  came  out 
of  the  position.  In  some  cases,  moreover,  the  workman  was  in  the 
position  for  such  a  short  time  that  even  the  very  sensitive  ther- 
mometer used  did  not  have  time  to  register  the  full  heat.  In  such 
cases  two  alternative  methods  were  used:  First,  the  thermometer 
was  attached  to  a  stick  and  held  in  place  until  a  reading  could  be 
obtained,  or,  second,  the  mercury  was  first  raised  to  some  20°  or 
30°  less  than  what  experience  indicated  the  final  temperature  would 
probably  be,  thus  making  it  possible  for  the  observer  to  stand  the 
heat  long  enough  to  allow  a  satisfactory  record  to  be  made.  No 
record  was  ever  considered  satisfactory  unless  the  exposure  lasted 
a  sufficient  time  for  the  column  of  mercury  to  become  absolutely 
stationary.  In  some  cases,  particularly  in  the  Bessemer  department, 
the  high  temperature  was  due  to  a  sudden  burst  of  flame  or  to  some 
similar  condition,  and  lasted  so  short  a  time  that  the  thermometer 
could  not  register  the  full  temperature.  It  is  believed  that  the  records 
presented  In  the  following  pages  are  thoroughly  conservative.  The 
records  of  the  plant  for  which  the  largest  number  of  observations 
was  made  were  submitted  to  its  superintendent,  a  practical  steel 
man  who  had  given  considerable  attention  to  the  temperature  of 
working  positions.  They  were  pronounced  by  him  to  be  conserva- 
tive and  to  fall  below  the  expectati(Mis  based  upon  his  own  ex- 
perience. In  considering  these  records  it  should  be  noted  that  in 
a  large  number  of  cases  the  heat  arises  directly  from  large  masses 
of  molten  material,  and  consequently  is  much  more  severe  in  its 
effects  upon  the  workmen  than  heat  from  a  nonradiant  source. 

The  presence  of  extreme  heat  in  connection  with  any  operation 
may  in  general  be  accepted  as  indicating  inefficiency  of  operation, 
not  only  because  such  heat  lowers  the  efficiency  of  the  individual 
workman,  but  also  because  radiated  heat  represents  heat  that  is 
doing  no  useful  work  or  lost  heat  which  must  be  restored  by  reheat- 
ing the  metal  before  the  next  operation.  Many  of  the  most  striking 
advances  in  the  methods  of  production  have  resulted  from  attention 
to  this  factor.  A  notable  example  of  this  is  to  be  seen  in  the  system 
of  casting  steel  in  the  Bessemer  and  open-hearth  departments  in  molds 
mounted  on  small  cars  which  are  drawn  one  by  one  in  front  of  the 
ladle  from  which  the  steel  is  poured.  The  great  gain  effected  by  the 
introduction  of  this  system  of  casting  and  its  effect  on  the  working 
conditions  of  the  man  has  been  commented  upon  by  a  metallurgist 
as  follows:^ 

The  car-casting  system  deserves  description  chiefly  because  it 
shows  how,  when  the  scale  of  operations  is  as  enormous  as  it  is  in 

>  H.  M.  Howe,  in  EoeydoiMBdU  Brltannicm,  10th  od. ;  article,  '*  lion  and  StoeL" 
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the  Bessemer  process,  even  a  sli^t  modification  and  a  slight  heat 
saving  may  be  of  ^reat  economic  importance  *  *  *.  Here  (i.  e., 
in  pit  casting)  eacn  mold  and  each  ingot  was  handled  as  a  separate 
unit  twice^  instead  of  only  once,  as  in  the  car-casting  system;  the 
ingots  radiated  away  great  quantities  of  heat  in  passing  naked  from 
the  converting  mill  to  the  soaking  furnaces,  and  the  heat  which 
they  and  the  molds  radiated  while  in  the  converting  mill  was  not 
only  wasted,  but  made  this  mill,  open-doored  as  it  was,  so  intolerably 
hot  that  the  cost  of  labor  there  was  materially  increased. 

Even  more  important  in  their  effect  on  heat  conditions  than  the 
introduction  of  new  methods  and  machines  have  been  the  great 
changes  in  the  fundamental  processes  of  producing  steel.  In  the 
puddling  mills  practically  every  man  connected  with  the  operation 
performs  very  heavy  manual  labor  and  is  at  the  same  time  exposed 
to  very  high  temperature.  In  the  Bessemer  process,  which  to  a 
large  extent  superseded  puddling,  only  a  small  number  of  men  are 
exposed  to  abnormal  heat  conditions,  while  the  product  per  man  is 
so  greatly  increased  that  the  number  of  men  required  to  produce 
a  given  tonnage  is  less  than  one-tenth  as  great  as  the  number  which 
would  have  been  required  if  the  same  amount  of  product  were  pro- 
duced by  puddling.  Similarly,  the  open-hearth  process  marked  a 
great  advance  in  heat  conditions  over  the  Bessemer  department  and 
an  almost  equally  great  reduction  in  the  number  of  men  required 
to  be  exposed  to  high  temperatures. 

In  the  mechanical  working  of  steel  the  displacement  of  forging 
by  rolling  has  greatly  improved  conditions,  which  can  be  analyzed 
as  follows:  First,  the  increase  in  the  amoimt  of  product  per  man 
requires  the  exposure  of  a  smaller  number  of  men  to  the  heat  in 
order  to  produce  a  given  tonnage;  second,  the  temperature  is  less 
severe  and  the  men  are  not  required  to  be  in  contact  with  the  hot 
metal  for  so  long  a  time;  third,  the  forging  process  was  so  slow  that 
frequent  reheating  of  the  material  was  necessary  before  it  was  finally 
finished.  This  made  it  necessary  to  use  such  a  large  number  of  fur- 
naces that  frequently  they  entirely  surrounded  the  forging  press  or 
hammer,  and  cut  off  the  workmen  from  the  fresh  air. 

Other  notable  instances  of  the  improvement  of  working  conditions 
in  this  respect  by  the  use  of  new  methods  and  machines  are  to  be 
seen  in  the  introduction  of  mechanically  filled  blast  furnaces,  in  the 
use  of  machines  for  charging  materials  in  open-hearth  furnaces  and 
reheating  furnaces,  in  the  more  extensive  use  of  water-cooled  doors 
for  furnaces,  and  in  the  elimination  of  hand  work  in  the  rolling  mills. 

In  the  discussion  of  the  temperature  conditions  in  each  of  the  de- 
partments the  principal  modifications  in  machines  and  method  of 
operation  which  have  affected  the  conditions  under  which  the  work 
is  done  will  be  discussed  in  fulL 
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In  no  department,  perhaps,  has  there  been  so  great  a  change  as 
regards  the  heat  to  which  the  workmen  are  exposed  as  in  connection 
with  the  blast  furnaces.  With  the  old-style  furnace,  filled  by  hand 
and  using  sand  beds  for  casting,  three  groups  of  men  are  exposed  to 
conditions  of  extreme  heat — the  top  fillei-s,  the  casting  crew,  and 
the  iron  breakers  and  carriers.  In  the  modern  furnace  only  one  of 
these  groups,  the  casting  crew,  remains,  and  the  temperature  condi- 
tions to  which  they  are  subjected  have  been  greatly  relieved  by  the 
introduction  of  improved  and  more  efficient  methods  of  work.  How- 
ever, a  number  of  furnaces  still  remain  which  are  filled  by  hand, 
and  it  is  proper  that  some  consideration  should  be  given  to  the  con- 
ditions to  which  the  men  performing  this  work  are  exposed. 

In  the  tables  below  are  given  for  two  separate  blast  furnaces  the 
temperatures  for  practically  every  important  position  in  connection 
with  the  operation  of  the  furnaces.  It  will  be  noted  that  the  data 
presented  in  these  tables  show  not  only  the  temperature  at  the  par- 
ticular position  connected  with  the  work,  but  also  the  temperature 
outside  the  mill  at  the  same  time. 

BLAST  FURNACES:  TEMPERATURE  CONDITIONS  TO  WHICH  WORKMEN  ARE 
EXPOSED  DURING  PARTICULAR  OPERATIONS. 

PLANT  A. 

Workmen  exposed  continuously  or  nearly  continuouely  during/  u^orking  houn. 


Nmn- 
her  of 

Tempera- 
ture (do- 

groej  Fah- 
renheit). 

PosIUon    at    which 
temperature     was 
taken. 

Operation  fer- 

Corme  I  at  Uiis 

position. 

Oocupatlona 
of  men 
afTectcd. 

Num- 
ber of 
men 
Rffeet- 
eJon 
each 
turn. 

Dura- 
Uon 
of 
each 
expo- 
sure 1 
(mji-' 
ules). 

Num- 
berof 
times 
re- 
peat- 
ed on 
each 
turn. 

Total  time 
each  man 
is  exposed 

during  each 
turn. 

read- 
ing. 

Oat- 
side 
in 
shade. 

At 

IS!- 

Hre. 

Min- 
utes. 

1 

P75 
\«81 

1 
1 
1 

1 

1 
1 

180 

76 
80 

78 
79 

102 

On  top  of  stack,  mid- 
way between  hoist 
and  hopper. 

On  top  of  stack,  near 
hopper,  4  feet  from 
bleeder,  on  wind- 
ward side  of  fur- 
nace. 

On  top  of  stack ,  oppo* 
site  side  of  hopper 
from  hoist. 

On  top  of  stack,  near 
hopper,  4  feet  from 
bleeder,  on  leeward 
side  of  lumaoe. 

Iron  plates  of  fomace 
top.  on  which  men 
walk. 

Top  fillers 
work  in  each 
of  the  posi- 
tions shown; 
they  go  in- 
to  each   of 
these     posi- 
tionsoonaeo- 
utivelv     in 
getting  bug- 
gies     from 
hoist     and 
distributtaig 
charge      tai 
hopper. 

Chaige  furnace 

Top  fillers... 

2or3 

M2 

2 

1  At  top  of  hoist. 

*  On  the  ground. 

*  I<ess  varying  rest  times,  which  the  men  arrange  among  themselves,  1  man  doing  double  work  while  the 
fftberresti. 
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BLAST  FURNACES:  TEMPERATURE  CONDITIONS  TO  WHICH  WORKMEN  ARE 
EXPOSED  DURING  PARTICULAR  OPERATIONS- Conduded. 

PLANT  A'-Conduded. 
Workmen  expoted  etmUnuvuit^  during  periods  tpedped. 


Num- 
ber of 

Tempera- 
ture (do- 

grees  Fah- 
renheit). 

Position    at    irhkh 
temperature  was 
taken. 

Operatkm  per- 

formed  at  Uiis 

podtkm. 

Occupations 
affected. 

Num- 
ber of 
men 
affect- 
ed on 
eadi 
turn. 

Dnra-Num- 
tion   berof 
of     times 
eadi     re- 
expos*  peat- 
ure    edon 
(min-  each 
utes).  turn. 

Total  time 
each  man 
is  exposed 

during  each 
turn. 

read- 
taif. 

Out- 
side 
in 
■hade. 

At 

Hfs. 

Min. 
utes. 

1 

84 

84 
84 
84 

84 

84 
84 

196 

188 
96 
112 

140 

128 
106 

10  1^  from  furnace, 
midway    between 
taphole  and  cinder 
notdi. 

runner. 
6  feet  from  taphole... 

Beside   iron  runner 
cast,  12  feet  from 
open  tap  bole. 

3  feet  from  keeper's 

position    at    mud 

gun. 
Near  iron  and  slag 

runners  after  cast. 
Beside  cinder  run,  8 

feet    from    cinder 

notch. 

/Keeper 

\Helpm 

/Keeper 

Helpers 

First  helper. 

Hdpersand 

iBbcms. 

Keeper 

HdpSr 

Cla/man... 

Helpers 

Laborers.... 
Keeper 

1 
2 

1 
2 

1 

5 

1 
1 
1 
2 
2 
1 

4 
f 

e 

7 

8 
• 

Drilling     tap 
bote  open. 

Keep  iron  and 
dnder  run- 
ning   piop- 

ClM^g       Up 
hde     with 
day. 

Clean      floor 
after  cast. 

Tapdnder... 

7 
3 

4 
4 

4 

CO 
CO 

2 

3 
3 

3 
3 

3 
3 
3 
3 
3 
7 

'"3" 
8 

3 

21 
9 

12 
12 
13 

""u 

PLANT  D. 

Workmen  expoted  eontinuoutlf  or  nearly  continuouelp  during  working  houre. 


•78 


r    78 

97 
118 

127 


BeMnd  iron  shidd 
from  wbidi  bell  is 
lowered,  midway 
between  boist  and 
hopper. 

On  top  of  stack,  oppo- 
site side  of  hopper 
from  hoist. 

On  top  of  stack,  near 
hopper;  no  bleeder 
on  this  side  of  fkir- 
nace. 

On  top  of  stack,  be- 
tween bleeder  and 
hopper,  and  on 
same  side  as  row 
of  btoves. 


Top  fillers 
work  in 
each  of  the 


litions 

;the7 

gointoeacn 


So" 


town;  they 


of  these  po- 
sitions con- 
secutiv  e  1  y 
in  getting 
baggies 
fhrai  hoist 
and  distrib- 
uting charge 
in  hopper. 


Top  fillers.. 


•12 


PLANT  C. 
Workmen  expoeed  eondnmouilp  during  periods  specified. 

First  helper 


^  \ 


147  t  Three  feet  ttam  iron 

!  nmner  and  12  feet 

j  from  tap  hole. 

>114  Atslde  of  cast  house, 

I  halfway  down 

<  length  of  cast  house. 

144    Atmudgmi. 


Br  e  a  k  s  up 
heavy  cin- 
der, to  keep 
it  flowing. 


Stopping    up 
tap  hole. 


Casting  crew 

Keeper,  2d 
helper,  and 
1  cinder 


30 


13 


30 


1  General  temperature  of  furnace  floor  before  cast. 

•  At  bottom  of  ftimaoe. 

•  Less  varving  rest  times,  whidi  the  men  arrange  among  themsdves^ 

•  General  temperature  during  oast. 
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TOP  Pn.LERfl. 

In  an  advertising  booklet  issued  by  one  of  the  steel  companies 
during  recent  years  the  following  comment  on  the  work  of  the  top 
fillers  appears: 

In  the  olden  days  men  inured  to  incredible  heat  had  to  dump  these 
charges  into  the  furnace  top,  but  nowadays  mechanical  devices  step 
in  to  relieve  men  of  undue  exposure  in  every  step  in  the  steel 
industry. 

While  this  properly  describes  the  usual  conditions  existing  at  the 
top  of  the  blast  furnaces,  it  will  be  noted  that  the  temperature  in 
Plant  A  at  the  top  of  the  furnace  (76*^  to  80°)  does  not  represent 
unusual  heat;  it  was,  in  fact,  somewhat  below  the  normal  outside 
temperature  at  the  same  time.  This  result  was  so  unexpected  that 
two  sets  of  readings  were  made  for  this  particular  furnace  on  two 
different  days,  on  the  4th  of  June  and  on  the  9th  of  June.  The 
reading  shown  in  the  table  was  made  about  an  hour  before  the 
heat  was  tapped  from  the  furnace,  when  the  hearth  was  practically 
full  of  metal  and  the  heat  was  probably  at  least  as  high  as  under 
normal  operating  conditions.  The  unusually  low  temperature  shown 
by  this  furnace  is  due  to  the  combination  of  several  factors.  In 
the  first  place,  the  furnace  is  situated  near  a  river  and  its  elevation 
insures  an  almost  continuous  breeze  at  all  times.  Again,  the  top 
of  the  furnace  is  surrounded  only  by  a  railing  which  permits  the 
breeze  to  blow  directly  across  the  top  of  the  furnace  and  carry  away 
the  heat  as  rapidly  as  it  is  radiated.  Furthermore,  the  men  at  this 
furnace  are  provided  with  a  hose,  by  means  of  which  they  can  wet 
the  plates  which  form  the  top  of  the  furnace  whenever  the  heat 
becomes  excessive.  It  will  be  noted  that  the  temperature  of  the 
iron  plates  upon  which  the  men  walk  were  at  the  time  of  taking  these 
readings  (No.  2)  102°. 

The  conditions  to  which  the  top  fillers  were  exposed  in  Plant  B 
were  entirely  different.  Here  the  temperature  (ranging  from  78° 
to  127°)  wate  almost  unbearably  high,  and  the  men  had  no  relief 
except  by  going  beck  into  the  house  which  is  built  around  the  eleva- 
tor shaft,  or  by  going  out  for  a  few  minutes  on  the  runway  which 
connects  the  blast  furnace  stack  with  the  stoves.  This  furnace 
differs  from  the  furnace  in  Plant  A  in  that  the  top  of  the  stack 
is  comjlletely  surrounded  by  a  s©lid  wall  of  plates,  about  7  feet  in 
height,  which  completely  prevents  whatever  breeze  may  blow  from 
carrying  away  the  dead  heat  radiated  by  the  furnace.  There  is  no 
provision  in  this  furnace  for  cooling  off  the  plates,  and,  to  add  to 
the  discomfort  of  the  men,  the  "  bleeder  "  or  pipe  through  which  the 
waste  gases  escape  is  very  short,  so  that  the  hot  gases  and  cinders 
are  blown  down  on  the  men  working  at  the  top  of  the  furnace. 
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Neither  of  these  cases,  however,  represent  the  extreme  conditions 
to  which  top  fillers  are  subject  These  conditions  of  extreme  heat 
are  to  be  found  when  there  is  a  bad  leak,  either  in  the  furnace  top 
or  around  the  bell,  which  allows  the  hot  gases  from  the  interior  to 
escape,  and  particularly  when  there  is  a  cross  wind  which  blows 
these  gases  back  into  the  elevator  shaft,  where  the  top  fillers  must 
go  to  get  the  buggies  of  materials.  Whenever  such  a  situation  exists 
it  is  possible  for  the  men  to  work  in  the  heat  and  poisonous  fumes 
for  only  a  few  minutes  at  a  time,  and  sometimes  as  many  as  16  men 
are  sent  to  the  top  of  the  furnace  to  do  the  work  which  would 
normally  be  done  by  only  four  men.  Finally,  the  top  fillers  work 
under  the  constant  menace  of  being  severely  burned  by  a  great  rush 
of  flame  through  the  furnace  top,  if  there  is  a  bad  slip  or  an  explo- 
sion, and  are  exposed  to  the  possibility  of  being  killed  by  the  force 
of  an  explosion.  These  explosions  are  sometimes  of  such  power  that 
the  entire  top  of  the  furnace  is  lifted  off,  and  in  such  cases  there  is 
absolutely  no  escape  for  the  top  fillers. 

CASTING  CREW. 

The  casting  crews  of  blast  furnaces  are  not  subject  to  constant 
high  temperature  but  rather  to  extremely  high  temperatures  for 
periods  of  varying  lengths.  As  a  general  thing,  the  construction  of 
the  "  cast  house  "  is  so  open  that  whatever  heat  is  radiated  from  the 
furnace  is  quickly  carried  away  by  the  breeze  and,  consequently, 
the  temperature  is  only  a  little  higher  than  the  outside  temperature. 
It  will  be  noted  from  the  records  of  Plant  A  that  when  the  outside 
temperature  was  84°  (Nos.  3  and  4)  the  temperature  on  the  cast- 
house  floor,  with  no  metal  running,  ranged  from  88**  at  the  extreme 
end  of  the  iron  runner  to  95®  at  a  distance  of  10  feet  from  the 
furnace.  The  casting  crew,  however,  is  exposed  to  very  extreme 
temperatures  for  comparatively  long  periods,  two  or  three  times  a 
turn,  according  to  the  number  of  times  that  the  metal  is  tapped  from 
the  furnace. 

The  degree  of  heat  radiated  by  100  tons  of  metal  flowing  from  a 
blast  furnace  can  hardly  be  realized  unless  one  has  actually  been  ex- 
posed to  it  at  close  range.  While  the  metal  is  flowing  out  of  the  furnace 
it  is  necessary  for  the  keeper  and  his  helpers  to  change  the  position 
of  the  gates  which  regulate  the  flow  of  metal  into  the  different  run- 
ners and  to  break  up  the  masses  of  slag  and  cinder  which  form  and 
tend  to  impede  the  flow  of  the  iron.  While  this  work  is  being  done 
the  men  are  exposed  to  heat  which,  as  accurately  as  measurements 
could  be  made,  was  found  to  range  from  110®  to  about  150®.  The 
workmen  usually  plan  so  as  to  be  exposed  to  this  extreme  heat  for 
as  short  a  time  as  possible  and  they  work  very  rapidly  while  they  are 
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SO  exposed.  After  the  metal  has  been  completely  drained  from  the 
furnace  the  floor  of  the  cast  house  has  to  be  cleanec)  up.  This  occu- 
pies from  half  an  hour  to  a  full  hour,  and  during  the  entire  time 
the  keeper's  helpers  are  exposed  to  extremely  high  temperatures, 
ranging  from  110^  to  130^,  according  to  local  conditions.  It  must 
be  imderstood,  however,  that  even  during  this  period  they  frequently 
go  to  cool  parts  of  the  furnace  floor  to  get  a  breath  of  fresh  air, 
for  an  hour's  hard  work  in  a  temperature  of  128**,  with  no  relief, 
would  exhaust  any  man,  however  accustomed  to  such  conditions. 
The  men  are  also  exposed  to  an  extremely  high  temperature  when 
the  tap  hole,  through  which  the  metal  flows,  is  being  plugged  up. 
This  exposure  is  not  nearly  so  severe  at  the  present  time  as  formerly, 
for  the  introduction  of  the  steam  mud  gun  has  greatly  shortened  the 
procq3s  of  closing  up  the  hole  and  the  operation  does  not  require  the 
presence  of  so  many  men.  Also,  while  the  metal  is  being  run  the  men 
work  in  a  much  lower  temperature  than  they  formerly  did,  owing  to 
the  use  of  various  methods  of  operating  from  a  distance  the  gates  by 
which  the  flow  of  metal  is  regulated.  The  most  common  method  of 
accomplishing  this  is  through  the  use  of  long  levers,  by  which  the 
gates  can  be  raised  and  lowered.  In  cleaning  up  the  floor  after  the 
metal  has  been  run  the  men  are  greatly  relieved  in  the  modern  fur- 
nace by  the  use  of  cranes  to  remove  the  heavier  and  consequently 
hotter  pieces  of  cinder. 

IBON  BREAKERS  AND  CARRIERS. 

The  most  severe  conditions  of  heat,  however,  to  which  any  of  the 
blast-furnace  men  are  subjected  are  those  which  the  iron  breakers 
and  carriers  must  endure  wherever  the  old  method  of  casting  the 
iron  in  sand  beds  is  in- use.  Furthermore,  the  conditions  to  which 
these  men  are  subjected  are  rendered  all  the  worse  by  the  fact  that 
the  exposure  is  continuous,  since  it  is  necessary  to  work  very  rapidly 
at  the  most  strenuous  manual  labor  in  order  to  get  all  the  iron  broken 
up  before  it  is  entirely  cooled.  No  satisfactory  temperature  records 
covering  this  operation  could  be  secured,  but  it  is  agreed  by  all  fur- 
nace men  that  this  is  the  hottest  job  around  the  furnace.  In  this  con- 
nection it  is  possible  to  quote  from  the  written  opinion  of  a  mill 
superintendent  with  regard  to  this  occupation,  as  follows: 

An  exceedingly  hard  and  laborious  lob.  In  addition  to  the  heat, 
they  were  working  constantly  in  a  cloud  of  moist  vapor  of  high 
temperature,  which  of  itself  was  decidedly  debilitating. 

The  introduction  of  casting  machines  and  the  increased  use  of  the 
method  of  carrying  the  metal  in  ladles  directly  from  the  blast  fur- 
naces to  the  Bessemer  and  open-hearth  departments  has  largely  done 
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away  with  this  work,  which  remains  only  in  old  furnaces  or  where 
the  iron  is  being  made  for  special  foundry  use. 

STOVE  CIA4KINO,  BOIUSR  ROOKS,  AND  SLAG  DI8POSAU 

In  addition  to  these  positions  around  the  furnace  there  are  other 
occupations  in  which  exposure  to  extreme  heat  is  required  which 
should  be  commented  upon.  The  first  of  these  is  that  of  stove  clean- 
ing. It  is  frequently  necessary  for  the  workmen  to  go  into  the  stove 
before  it  has  entirely  cooled  and  remove  the  accumulated  dust  and 
cinder.  This  work  is  very  much  harder  wherever  the  cleaning 
IS  done  from  the  bottom  of  the  stove  by  thrusting  brushes  and 
scrapers  up  through  the  flues  from  below.  A  good  many  years  ago 
a  method  was  devised  for  cleaning  the  stoves  by  letting  brushes  and 
scrapers  down  through  openings  at  the  top  of  the  stove.  •  This 
method  does  not  require  that  a  man  shall  go  inside  the  stove.  A 
number  of  plants,  however,  still  exist  in  which  the  arrangements 
necessary  to  allow  this  method  to  be  used  have  not  been  made^  and 
the  stove  cleaners  in  such  plants  are  consequently  exposed  not  only 
to  extreme  heat  but  also  to  great  danger  fr<Mn  the  falling  of  loosened 
brick  and  of  heavy  pieces  of  cinder  which  may  have  accumulated 
in  the  flues. 

In  many  of  the  boiler  rooms  conditions  are  extremely  bad,  owing 
to  crowded  conditions  and  improperly  constructed  buildings.  These 
conditions,  of  course,  are  merely  the  conditions  to  which  stokers 
everywhere  are  subjected,  and  do  not  require  particular  comment. 

Finally,  the  whole  matter  of  the  disposal  of  slag  presents  certain 
conditions  of  exposure  of  employees  to  high  temperatures.  These 
conditions  vary  greatly  with  the  method  used.  The  method  which 
was  used  at  all  plants  many  years  ago  consisted  in  allowing  the 
slag  to  accumulate  in  pits  or  on  a  ^bank"  and  then  sending  men 
in  with  crowbars  and  sledges  to  break  it  up  and  haul  it  away.  This 
work  was  described  by  a  superintendent  as  follows : 

It  was  their  duty  to  quench  the  cinder,  break  it  up  with  the  aid 
of  bars  and  sledges^  and  load  it  on  cars  by  hand  with  a  fork — ^a  very 
hot  and  laborious  job,  constantly  at  work  in  a  cloud  of  steam  and 
exposed  to  weather  conditions  in  the  open  at  all  times  of  the  year. 

In  almost  all  plants  the  use  of  ladles  and  special  slag  cars  has 
done  away  with  these  conditions.  However,  in  dumping  the  slag 
from  the  ladles  the  men  are  for  a  short  time  exposed  to  very  high 
temperatures.  In  dumping  the  slag  one  man,  or  more  than  one,  usu* 
ally  operates  a  winch  by  which  the  ladle  is  turned  down,  while  an- 
other man  with  a  long  bar  breaks  the  slag  loose  from  the  inside  of 
the  ladle  and  helps  to  make  it  flow  more  easily.    In  addition  to  heat. 
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the  men  are  exposed  to  great  volumes  of  smoke  while  doing  this 
work,  and  to  protect  themselves  they  usually  put  bags  over  their 
heads  with  small  openings  cut  for  their  eyes.  The  use  of  air  com- 
pressed by  the  locomotives  to  operate  the  mechanism  by  which  the 
ladles  are  tilted  has  greatly  assisted  in  removing  the  worst  of  these 
conditions,  but  the  work  on  the  slag  dump  is  still  characterized  by 
the  exposure  of  the  men  to  considerable  heat  during  a  good  part  of 
their  working  day. 

A  more  recent  method  of  slag  disposal  has  done  away  entirely 
with  the  exposure  of  men  to  such  high  temperatures,  although  it  has 
its  own  disadvantages.  This  method  consists  in  granulating  the 
slag  as  it  flows  from  the  furnace  by  flooding  it  with  water.  So  much 
steam,  however,  is  generated  in  this  way  that  if  the  wind  is  not  in 
the  right  direction  it  completely  envelops  the  blast  furnace  casting 
floor  and  greatly  interferes  with  the  work  of  the  men.  This  diffi- 
culty has  been  obviated  to  a  large  degree  by  extending  the  wall  of 
the  granulating  pit  several  feet  higher  than  the  level  of  the  blast 
furnace  floor,  leaving  only  an  opening  through  which  the  slag  can 
enter  the  pit,  so  that  the  steam  tends  to  pass  above  the  heads  of  the 
men. 

BS88SIEEB  DEFAETXEHT. 

The  temperature  conditions  in  the  Bessemer  department  are  of 
great  importance  not  only  because  of  the  extreme  heat  to  which  the 
workmen  are  at  times  subjected,  but  also  because  the  nature  of  the 
process  renders  it  so  spectacular  that  the  conditions  impress  the 
casual  observer  as  being  perhaps  worse  than  they  actually  are. 
Furthermore,  the  great  increases  in  the  productive  capacity  of  Bes- 
semer converters  have  been  primarily  due  to  the  conservation  of  heat. 

The  following  figures  show  in  a  striking  way  the  rapid  increase 
in  the  productive  capacity  of  Bessemer  converters  within  25  years. 
The  increase  would  be  even  more  striking  if  an  earlier  year  were 
taken  as  the  base  (in  1870  the  maximum  weekly  production  of  a  pair 
of  converters  was  only  254  tons) ,  but  the  Bessemer  process  had  not 
passed  the  experiment  stage  much  before  1880.  By  1880,  however, 
the  process  was  fully  developed  in  all  essential  features  and  strenu- 
ous efforts  to  produce  record  outputs  were  being  made. 

MAXIMUM  PRODUCTION  OF  INGOTB  BY  A  PAIR  OF  AMERICAN  CONVERTERS.! 


Ye». 

Oro68toos 
per  week. 

ReUttTB 
prodnotloa 
(1880-100). 

1880 

8,438 
8,549 
11,233 

16,704 

100 

1880 

940 

1800 

327 

1003 

467 

>  Henry  M.  Howe,  in  EneyolfqMBdJa  Biitumioft,  10th  ed.;  wtkle,  "InB  and  StML** 
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This  increase  has  been  achieved  by  attention  to  the  conservation 
of  heat  in  two  parts  of  the  process:  (1)  In  connection  with  the 
molten  metal  preparatory  to  its  use  in  the  converter;  (2)  in  reduc- 
ing the  loss  of  heat  after  the  metal  has  been  cast.  When  the  Bes- 
semer process  was  first  introduced  all  the  metal  used  was  cupola 
iron ;  that  is,  pig  iron  remelted  in  cupolas,  of  which  a  large  number 
were  necessary  in  order  to  provide  sufficient  material  for  the  con- 
verters. The  first  step  in  the  conservation  of  heat  consisted  in  elimi- 
nating the  remelting  of  a  part  of  the  iron  by  bringing  it  in  ladles 
direct  from  the  blast  furnaces  while  it  was  still  molten.  Only  a 
small  amount  of  the  direct  metal  could  be  used  at  first,  however, 
because  there  was  such  a  wide  variation  in  the  character  of  the  iron 
from  the  blast  furnaces  that  it  had  to  be  "  corrected  "  by  the  addi- 
tion of  large  quantities  of  cupola  inm.  Furthermore,  any  delay  in 
the  Bessemer  process  meant  the  loss  of  several  ladlefuls  of  iron,  as 
the  iron  would  cool  so  much  in  a  short  time  that  it  could  not  be 
used  without  casting  and  remelting  in  cupolas.  The  pig-casting  ma- 
chine had  not  been  perfected  at  that  time,  and  it  was  difficult  to  cast 
the  metal,  consequently  the  absolute  losses  from  this  cause  nearly 
offset  the  advantages  secured  by  using  "direct  metal."  The  next 
step  in  advance  consisted  in  the  introduction  of  reservoirs,  the  large 
''  mixers  "  which  have  already  been  described.  These  made  it  possi- 
ble to  keep  the  iron  for  long  periods  in  a  molten  condition,  and  by 
mixing  the  ircm  from  different  casts  and  different  furnaces  to  secure 
a  fairly  uniform  quality  of  iron,  which  could  be  "  corrected  "  in  any 
case  by  the  addition  of  only  a  small  amount  of  cupola  iron. 

The  improvements  in  handling  the  ingots  after  they  are  cast  has 
consisted  primarily  in  substituting  "  car  casting  "  for  "  pit  casting," 
as  has  been  explained  above,  and  in  the  perfection  of  the  devices  for 
handling  the  ingots  and  the  waste  metal  and  slag.  The  car-casting 
method  made  it  possible  to  isolate  from  the  Bessemer  building  the 
operation  of  stripping  the  ingots,  thus  removing  one  of  the  greatest 
sources  of  heat  and  danger  from  this  department. 

In  the  table  below  is  shown  the  actual  temperatures  existing  in 
connection  with  the  most  important  operations  at  one  plant.  It  may 
be  noted  that  these  temperatures  were  taken  on  different  days,  be- 
tween which  there  was  a  marked  difference  in  the  outside  tern- 
l>erature. 
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BESSEMER  CONVERTING:  TEMPERATURE  CONDITIONS  TO  WHICH  WORKMEN  ABB 

EXPOSED  DURINO  PARTICULAR  OPERATIONS. 

Workmen  apo$ed  coiitf  nttOtMly  or  nearly  eonUnwrntly  during  working  hour$. 


Num- 
ber of 
read, 
lug. 


Out- 


I 
shade. 


Tempera- 
ture (de- 
grees Fah- 
renheit). 


81 


90 

>01 
'80 


117 


104 


107 

M20 
MOO 


126 


Position    at    which 
temperature     was 


Cupola  charging  floor, 
midway  between 
hoist  and  charging 
door;  represents 
mean  temperature 
in  which  cupola 
charger  and  hoist- 
man  work. 

Platform  outside  top 
of  cupola  house. 


Blower's  platform.. 


Beside  steel  poorer  on 
casting  platform. 

PracticaUy  continu- 
ous exposure,  ex- 
cept during  long 
delays  eight-hour 
day. 


Vessel  scrapping  floor 
at  scrap  hoist 

Vessel  scrappine  floor 
at  scrapping  <mutes, 
when    not    scrap- 


Operation  per- 
formed at  this 
positioo. 


Occupations 
of  men 
affected. 


Num- 
ber of 


men 
afliect- 
edon! 
each' 
turn. 


Pushing  bog-   ) 
from  I' 


rj 


les 

toist  to  cu- 
>la  and 
_umping 
same  in  cu- 
pola. 

Rest  here  at  ir- ! 
regular  in-  '\ 
tervals. 

Operating 
lerers    con- 
trolling ves-  ' 
seb  and  la-  i 
dies.  I 


Cupola 
(   charger. 
.Cupola 
boistman. 


Cupola 
charger. 

Cupola 
hoistman. 

Blower 

First  regu- 
lator. 

Second  regu- 
lators. 


into  molds.    |h«^- 


VtBa^'i 


rfloor 
at  scrapping  chutes, 
when  scrapping. 


Rep/esent 
three  heat 
lones  in 
which  8cn^ 
pers  work:  a, 
where  mate- 
rial s  are 
brought  up: 
6,  general 
tempera- 
ture of  floor; 
c^tualheat 
to  which  ex- 
posed dur- 
ing short 
time  of 
scrapping. 


Vessel 


Dora- 


Uon 
of 
each 
[cxpo- 
'  sure 
(min- 
utes). 


Num- 
ber of 
times 
re- 

edon 
eadi 
turn. 


Total  time 
each  man 
is  exposed 
during  each 
turn. 


Hrs. 


Min- 
utes. 


»12 
»12 


U2 


(») 


Workmen  expoted  continuotulp  during  period*  epeeifiei. 


,ot  /Three  feet  trom  cu- 
^^  \   pola  tap  hole. 

130   Casting  platform;  men 
spelfeach  other. 


[TM>ping  iron 
I    from  cupola 
I    into      Iron 
1    ladle. 
Capping   and 

uncapping 

molds. 


(Cupola  fore- 
man. 
Cupola  tap- 
per. 
Mold     cap- 
pers. 


M 


Workmen  expoeed  momentartip  several  Hmee  during  periods  tpeeified. 


80 


120 


On  vessel  charging 
floor  near  mouth  ol 
vessel. 


Shoveling  for^ '  Manganese 
ro-manga- '     man. 
neee      into 
ladle. 


135 


>  Lees  irregolar  delajrs  of  some  duration,  which,  however,  are  few  in  number. 

•  Temperatures  taken  on  different  days. 

•Vessel  scrappers  work  in  these  three  heat  tones  ilrom  9  to  12  hours  per  day,  depending  on  amount  of 
delay  In  operation.  For  eaeh  vessel  there  are  firom  40  to  50  heats  per  torn,  so  that  eaeh  sorapper  is  exposed 
to  the  highest  temperature  about  45  times  ibr  about  half  a  niimite  each  time.  His  relief  is  slight,  for  the 
lowest  temperature  in  whioh  be  works  on  an  ordinary  sunmier  day  is  over  100  degrees. 
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In  explanation  of  the  figures  given  in  the  above  table,  and  also 
in  order  to  make  somewhat  clearer  the  remarks  on  the  specific  occu- 
pations which  follow,  it  should  be  explained  that  there  are  three 
main  sources  of  heat  in  the  Bessemer  department :  First,  the  cupolas 
and  mixers:  second,  the  converters;  and  third,  the  molten  metal  in 
the  molds.  The  heat  of  the  department  as  a  whole  and  of  each  par- 
ticular position  as  well  depends  on  the  relative  location  of  these 
three  sources  of  heat.  It  may  be  further  explained  that  there  are 
six  principal  working  positions  occupied  by  the  men  employed  in 
this  department — cupola-charging  floor,  cupola-tapping  floor,  vessel 
floor,  casting  pit,  pouring  platform,  and  tlie  pulpit  or  blower's 
platform. 

CUPOLA  MEN. 

Their  first  working  position  is  the  cupola-charging  floor,  upon 
which  the  men  who  handle  the  raw  materials  for  the  cupolas  work. 
When  the  outside  temperature  was  81°  the  temperature  of  the 
charging  floor  was  117°,  to  which  temperature  the  men  were  sub- 
jected during  the  whole  of  their  12-hour  turn,  except  for  the  short 
periods,  totaling  approximately  three  hours,  in  which  they  were 
free  to  rest.    While  resting  they  were  still  in  a  temperature  of  104°. 

The  second  working  position  is  the  cupola-tapping  floor,  where 
four  men  worked  on  each  turn.  The  temperature  on  this  floor,  with 
an  outside  temperature  of  90°,  varied  from  approximately  105°  to 
125°  during  the  short  time  in  which  the  iron  was  being  tapped  from 
the  cupola. 

VESSEL  MEN,  ETC. 

The  third  important  working  position  is  the  vessel  floor,  which  is 
practically  on  a  level  with  the  center  of  the  converter.  Frcnn  this 
floor  the  iron  is  poured  into  the  converters  and  on  this  floor  also 
the  vessel  men  and  manganese  men,  and  in  some  plants  the  vessel 
stnrapper,  perform  all  or  part  of  their  duties.  In  some  plants,  how- 
ever, the  vessel  scrapper  does  not  work  from  this  floor,  but  from  one 
on  a  slightly  higher  level,  as  in  the  case  of  the  particular  plant  for 
which  the  temperatures  have  been  given  above.  This  floor  is  the 
hottest  part  of  a  modem  Bessemer  building.  Here  there  is  the 
heat  not  only  from  the  converters  themselves  but  also  from  the  iron 
ladles,  from  the  molds  and  steel  ladles,  and  from  whatever  metal  has 
been  spilled  in  the  pit.  Unfortunately,  no  readings  could  be  secured 
to  show  the  extremes  of  temperature  for  this  floor.  It  seems  safe, 
however,  to  say  that  with  an  outside  temperature  of  80°  the  tem- 
perature on  this  floor  would  never  go  below  100°,  except  in  the 
case  of  some  extraordinary  breakdown  or  delay,  while  for  short  in- 
tervals the  heat  is  so  great  that  is  is  impossible  to  secure  satislac- 
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tory  readings.  These  exposures  are,  fortunately,  of  short  duration, 
but  the  heat  is  so  intense  that  to  one  not  thoroughly  accustomed  to 
such  conditions  it  is  a  source  not  only  of  discomfort  but  of  actual 
pain. 

PITMEN. 

The  fourth  important  working  position  is  the  casting  pit.  This 
was  formerly  the  worst  position  in  the  Bessemer  department  and 
perhaps  in  the  whole  industry,  but  under  the  present  method  of  cast- 
ing ingots  on  cars  the  work  has  be|p  relieved  of  much  of  its  former 
severity.  Under  the  old  conditions  the  pit  was  filled  with  a  great 
number  of  molds,  which  were  full  of  molten  steel  slowly  cooling  and 
which  were  allowed  to  remain  in  the  pit  until  the  outside  surface  was 
thoroughly  cooled.  Frequently  under  such  conditions  the  pit  would 
contain  as  many  as  25  molds  filled  with  hot  steel,  and  the  heat 
radiated  from  such  a  great  mass  of  molten  metal  rendered  it  almost 
impossible  for  the  men  to  do  any  work  at  all.  The  stripping  of  the 
ingots  was  also  done  in  the  pit.  This  added  not  only  to  the  heat 
radiated  but  also  rendered  the  work  of  the  pitmen,  whose  duties 
required  them  to  clean  up  any  steel  or  slag  spilled  in  the  pit  as  soon 
as  possible  before  it  had  thoroughly  cooled,  exceedingly  dangerous 
as  well  as  almost  unbearable.  There  is  no  Bessemer  department  in 
the  country  at  the  present  time  in  which  such  conditions  exist.  The 
modem  method  of  casting  consists,  as  has  already  been  described, 
in  pouring  the  metal  into  molds  mounted  on  small  metal  trucks, 
which  are  pulled  out  of  the  way  as  rapidly  as  they  are  filled.  The 
result  is  that  at  no  time  is  there  a  great  number  of  molds  containing 
hot  metal  in  the  building  and  those  that  do  remain  are  usually 
pushed  down  toward  one  end  of  the  building  in  which  practically 
none  of  the  men  work. 

LADLE  MEN  AND  PLATFORM  MEN* 

The  fifth  position  of  importance  is  the  pouring  platform,  which  is 
usually  situated  alongside  the  casting  pit  directly  opposite  the  ves- 
sels. Above  the  pouring  platform  is  usually  another  platform 
known  as  the  **  pulpit,"  or  blower's  platform,  which  is  the  sixth  im- 
portant working  position  in  the  Bessemer  department.  Both  of 
these  platforms  are  subject  to  the  general  heat  radiated  from  the 
vessels  and  from  the  pit.  In  addition,  if  the  converters  are  so  placed 
that  when  they  are  turned  down  to  receive  the  molten  iron  the 
mouth  of  the  converter  is  directed  toward  the  casting  platform,  all 
the  men  on  these  platforms  are  subject  to  the  heat  and  smoke  which 
are  blown  out  of  the  converter  mouth  as  soon  as  the  iron  is  poured 
in.  Where  only  two  converters  are  used  it  is  possible  to  place  them 
7447'— S.  Doc.  110, 62-1,  toI  3 20 
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parallel  with  these  platforms,  so  that  none  of  the  men  are  subjected 
to  the  direct  heat  froip  the  vessels  while  the  metal  is  being  blown. 
All  of  the  two- vessel  plants  in  this  country  are  arranged  in  this  way, 
but  this  method  has  many  disadvantages  of  its  own,  and  it  is  possible 
only  where  two  vessels  are  used.  The  men  on  the  casting  platform, 
in  addition  to  the  heat  from  the  converters,  are,  of  course,  subject  to 
the  very  great  heat  from  the  steel  ladle  and  from  the  molten  metal 
as  it  is  poured  into  the  molds.  The  heat  on  this  platform  varies  from 
about  110°  to  something  over  120°  when  the  outside  temperature  is 
90°,  but  the  men  are  relieved  m>m  this  extreme  heat  by  the  short 
delays  which  occur  from  time  to  time  and  by  their  opportunity  to  go 
out  into  the  open  air  and  rest  and  refresh  themselves  when  the  work 
is  not  pressing.  In  at  least  one  plant  also  the  men  on  the  casting 
platform  are  greatly  relieved  by  the  use  of  forced-air  pipes,  which 
not  only  blow  cool  air  upon  them  while  at  work  but  also  serve  to  some 
extent  to  drive  back  the  waves  of  heat  from  the  vessels  and  from 
the  ingot  molds. 

OPEV-HEASTH  DEPABTMENT. 

The  heat  conditions  connected  with  open-hearth  steel  manufacture 
require  more  extended  discussion  than  the  other  departments  for 
three  reasons:  (1)  In  the  other  departments  most  of  the  workmen 
have  fixed  positions  and  are  subject  to  virtually  uniform  heat  condi- 
tions during  the  entire  turn,  but  in  the  open-hearth  department  most 
of  the  men  during  the  cycle  of  operations  connected  with  producing 
a  "  heat "  perform  widely  differing  functions  and  work  under  varying 
heat  conditions  to  a  greater  extent  than  in  any  other  department. 
(2)  The  conditions  of  heat  in  different  plants  vary  greatly  according 
to  the  character  of  the  building  in  which  the  furnaces  are  housed, 
the  size  and  construction  of  the  furnaces,  the  method  of  pouring  and 
liandling  the  ingots,  and  in  general  according  to  the  care  ffnd  atten- 
tion that  has  been  given  to  securing  efficient  and  economical  opera- 
tion of  the  department.  (3)  In  the  open-hearth  department  par- 
ticularly modem  methods  of  construction  and  operation  have  re- 
lieved the  work  of  the  worst  features  of  exposure  to  extreme  heat, 
besides  eliminating  much  of  the  most  strenuous  and  exhausting 
physical  labor. 

One  important  source  of  heat  in  the  open-hearth  department  is 
the  "  mixer."  This  is  a  huge  receptacle  of  iron  plates  lined  with  fire 
brick,  in  which  the  molten  iron  for  charging  the  furnaces  is  mixed 
and  kept  at  a  proper  temperature.  A  mixer  is  usually  designed  to 
hold  200  or  more  tons  of  iron,  and  in  the  case  of  very  large  depart- 
ments more  than  one  mixer  is  used,  so  that  the  total  amount  of 
molten  iron  radiating  heat  is  from  200  to  more  than  1k,000  tons.  The 
total  amount  of  heat  given  off  by  so  large  an  amount  of  iron  is,  of 
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course,  very  great,  but  its  effect  on  working  conditions  is  greatly 
lessened  by  the  fact  that  only  a  few  men  work  in  its  immediate 
vicinity,  and  also  by  the  fact  that  the  greater  part  of  the  heat  is  radi- 
ated directly  upward  through  the  open  top  of  the  mixer  and  carried 
away  by  the  ascending  current  of  air  through  the  openings  in  the 
roof.  If,  however,  there  is  a  breeze  blowing  across  the  mixer  toward 
the  charging  floor  the  hot  air  is  blown  down  upon  the  men  and 
greatly  affects  their  working  conditions.  In  one  open-hearth  depart- 
ment a  difference  of  12  degrees  was  found  to  exist  in  the  temperature 
of  the  charging  floor,  according  to  whether  or  not  the  breeze  blew 
across  the  mixer.  A  considerable  factor  in  the  effect  of  the  mixer 
on  the  general  temperature  is  its  position  with  reference  to  the  level 
of  the  charging  floor.  If  the  open  top  of  the  mixer  is  on  a  level  with 
or  below  the  level  of  the  charging  floor,  so  that  the  column  of  heat 
ascending  from  it  is  diffused  over  the  charging  floor,  the  general 
temperature  of  the  department  is  greatly  affected,  whereas,  if  it  is 
considerably  above  this  level,  as  is  the  case  in  the  majority  of  open- 
hearth  departments,  a  great  part  of  the  heat  passes  out  of  the  build- 
ing without  being  diffused.  In  the  best-arranged  establishments 
the  mixers  are  placed  in  separate  buildings,  so  that  the  heat  from 
this  source  does  not  at  all  affect  the  men  working  around  the  fur- 
naces. 

The  second  and  chief  source  of  heat  is  the  open-hearth  furnace 
itself.  In  the  typical  open-hearth  department  there  are  from  6  to 
20  furnaces,  containing  from  40  to  75  tons  of  metal  each,  arranged 
in  a  long  row  down  the  center  of  the  building.  In  some  of  the  older 
open-hearth  plants  there  are  double  rows  of  furnaces  placed  back 
to  back  with  an  intermediate  space  of  from  50  to  100  feet,  which  is 
used  as  a  casting  pit  for  both  rows  of  furnaces.  Such  an  arrange- 
ment creates  conditions  of  extreme  heat,  but,  fortunately,  is  not  very 
frequent.* 

The  general  effect  of  these  great  quantities  of  molten  metal  upon 
the  temperature  of  the  casting  floor  is  by  no  means  so  great  as  one 
would  suppose.  On  an  ordinarily  calm  day  the  greater  part  of  the 
heat  from  the  furnaces  is  carried  out  of  the  building  by  an  ascending 
column  of  air,  which  passes  out  through  the  special  ventilator  open- 
ings under  the  crown  of  the  roof.  In  a  well-constructed  plant  the 
heat  from  this  source  (the  furnaces)  when  all  furnace  doors  are 
closed  and  no  "heats"  are  being  tapped  does  not  raise  the  general 
temperature  of  the  building  more  than  3  degrees  above  the  outside 
temperature.  In  a  modem  furnace,  with  water-cooled  front  and 
water-cooled  doors,  the  greater  part  of  the  heat  radiated  from  the 
hearth  of  the  furnace  is  cut  off,  except  when  the  doors  are  raised; 

<Thl8  AmDgement  U  made  the  subject  of  special  comment  on  p.  31ft. 
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but  in  the  older  furnaces,  with  iron  or  fire-brick  doors,  the  radiated 
heat  is  so  great  that  it  is  uncomfortable  to  stand  within  20  feet  of  the 
front  of  the  furnaces  for  many  minutes  at  a  time.  When  the  doors 
are  opened  for  charging  or  working  the  metal  or  repairing  the  hearth 
the  heat  from  the  white-hot  interior  of  the  furnace  is  thrown  out  to 
fiuch  a  degree  that  it  can  be  sensibly  felt  30  feet  away. 

As  will  be  seen  from  the  records  of  actual  readings,  on  page  313, 
Ihe  men  in  testing  and  working  the  heat  and  in  repairing  the  furnaces 
are  exposed  to  this  terrific  heat  of  upward  of  150®.  This  exposure 
lasts  but  a  short  time,  it  is  true,  but  the  heat  is  exhausting  even 
under  the  best  of  conditions.  The  best  conception  of  the  conditions 
during  this  work  is  given  by  the  following  notes  of  one  of  the  agents 
of  the  Bureau :  , 

Heat  conditions  and  amount  of  work  done  in  making  bottom. — 
Repairing  walls  and  making  bottom  on  furnace  No.  23.  Began 
work  at  south  end  at  2  p.  m.  Work  as  follows :  Four  men  pass  in 
regular  order  to  dolomite  pile  12  feet  from  furnace,  get  shovelful 
of  dolomite  (20  pounds),  walk  to  furnace  door,  pause  to  see  where 
material  is  needed,  throw  in  shovelful  of  dolomite,  walk  back  to 
pile.  Work  regularly,  but  without  hurry;  each  man  averages  4 
shovelfuls  in  3  minutes.  Exposed  to  extremely  high  temperature 
constantly.  Gunny  sacks  containing  magnesite,  12  to  14  feet  from 
furnace,  smoking  constantly.  One  caught  fire  and  blazed  up.  Men 
were  in  this  zone  during  entire  time  they  were  at  work.  Finished 
at  south  end  2.09  p.  m.  Kested  6  minutes  on  bench  back  of  charging 
track.  Men  not  exhausted,  but  literally  bathed  in  perspiration. 
Much  cooler  on  stock  tracks  at  back  of  charging  floor,  but  only  one 
man  went  there.  Started  work  at  north  end  2.15  p.  m. ;  process  same 
as  before;  finished  2.25  p.  m.  and  rested  5  minutes.  Started  shovel- 
ing into  center  door  2.30  p.  m.;  finished  2.33.  Total  elapsed  time 
during  bottom  making,  33  minutes;  total  time  actually  shoveling, 
22  minutes.  All  men  wore  blue  glasses  to  protect  eyes;  shoes  had 
extra  heavy  soles,  and  flannel  shirt  sleeves  were  pulled  down  to  pro- 
tect arms.    All  young  men  at  this  plant 

The  heat  at  the  back  of  the  furnace  is  not  so  severe,  except  while 
the  metal  is  being  run  from  the  furnace  into  the  ladle;  but  then  it 
is  intensely  severe.  Only  one  or  two  men  are  directly  exposed  to  this 
heat,  however,  and  they  are  in  the  worst  of  it  for  only  a  few  minutes 
during  each  turn,  when  the  metal  first  rushes  out  of  the  tap  hole 
and  during  the  period  of  recarburizing  the  metal  in  the  ladle  by 
shoveling  or  throwing  in  ferromanganese,  slack  coal,  and  other 
carburizing  materials.  The  steel-ladle  cranemen  are  affected  by  the 
heat  from  this  source  to  a  greater  extent  than  any  other  employees 
in  the  department,  although  their  exposure  depends  largely  on  the 
position  and  construction  of  the  crane  cab. 

The  third  source  of  heat  in  the  department  is  the  pit,  which  always 
contains  a  certain  number  of  ladles  and  ingot  molds  full  of  molten 
steel  and  always  has  more  or  less  metal  and  slag  on  the  floor.    Here 
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the  working  conditions  depend  largely  on  the  method  of  casting 
and  on  whether  the  pit  is  kept  clean  or  whether  great  quantities  of 
metal  and  slag  are  allowed  to  accumulate  in  the  pit,  to  be  cleaned  up 
when  it  is  convenient.  As  in  the  Bessemer  department,  the  greatest 
change  in  the  temperature  conditions  of  the  pit  came  with  the  intro- 
duction of  the  method  of  casting  the  ingots  in  molds  mounted  on 
cars,  which  could  be  drawn  one  at  a  time  in  front  of  the  steel  pourers' 
platform.  By  this  method,  which  is  now  used  in  all  except  a  few 
of  the  older  plants  or  in  the  manufacture  of  special  castings,  it  is 
necessary  to  have  only  a  few  molds  full  of  hot  steel  in  the  building 
at  any  time.  In  the  old  method  of  "  pit  casting  "  the  molds  had  to  stay 
in  the  pit  imtil  they  were  ready  to  be  stripped  from  the  ingots.  The 
stripping  was  done  on  the  spot  with  an  ordinary  crane,  and  in  case 
the  mold  stuck  or  refused  to  slip  off  the  ingot  easily  it  was  necessary 
for  the  pitmen  and  helpers  to  strike  the  mold  with  sledges  until  they 
succeeded  in  loosening  the  ingot  or  cracking  the  mold.  The  heat  to 
which  the  workmen  were  subjected  where  "pit  casting"  was  used 
was  intense,  and  in  a  crowded  pit,  with  other  red-hot  ingots  near  by, 
the  heat  could  be  borne  by  even  the  most  hardened  for  only  a  minute 
or  two  at  a  time.  Furthermore,  where  the  ingots  were  cast  in  pits 
the  mold  cappers  put  the  caps  on  the  molds  in  the  middle  of  the  pit 
by  throwing  the  caps.  If  their  aim  was  not  good,  they  had  to  walk 
out  on  top  of  the  nearer  molds,  which  were  full  of  molten  steel,  and 
readjust  the  cap,  during  which  time  they  were  exposed  to  fierce  heat 
from  the  molten  steel  below,  as  well  as  to  the  likelihood  of  fatal 
accident  in  case  of  heat  prostration  or  a  false  step. 

In  order  to  show  clearly  the  heat  conditions  in  the  open-hearth 
department  by  means  of  temperature  readings,  it  is  necessary  to 
.present  the  facts  in  two  ways:  First,  the  general  conditions  in  the 
department  are  shown  by  giving  the  temperatures  of  the  various 
zones  in  which  the  men  work,  without  reference  to  particular  opera- 
tions; second,  are  shown  the  actual  temperatures  in  which  the  men 
work  while  performing  certaiii  specified  operations,  together  with 
a  statement  of  the  length  of  time  taken  to  perform  the  specific  task. 

TEMPERATURE  READINGS  IN  PRINCIPAL  WORKING  ZONES. 

For  the  first  method  of  presentation  temperature  records  are  avail- 
able for  two  separate  plants,  representing  completely  different  con- 
ditions. One  of  the  plants  is  very  old  and  little  attention  has  been 
given  to  working  conditions,  while  the  other  was  built  recently  and 
embodies  all  the  methods  known  for  bettering  the  conditions  to 
which  the  workmen  are  exposed.  These  records,  therefore,  make 
possible  a  study  of  the  effect  of  certain  simple  but  highly  important 
methods  of  improving  the  conditions  under  which  men  in  this  de- 
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partment  work.    The  outside  temperatures  in  both  of  these  plants  at 
the  time  of  making  the  records  were  nearly  identical. 

OPEN-HEARTHS  NOS.  1  AND  2. 

Open-hearth  No.  1  contains  six  75-ton  basic  furnaces.  Built  in  1909.  Best 
modem  brick  and  steel-frame  construction.  Unusually  high  and  thoroughly 
ventilated  roof,  wide  charging  floor  and  pit,  with  gas  producers  entirely  out- 
side building  and  separated  from  it  by  stock  shed.  Mixer  and  ingot  stripper 
isolated.  Furnace  walls  unusually  thick.  All  doors  and  ports  water  cooled  and 
furnace  fronts  partly  cooled.  Metal  cast  in  molds  mounted  on  car&  All  mate- 
rials and  products  handled  by  cranes  or  charging  machines.  Practically  no 
slag  gets  on  floor  of  pit,  ladles  being  so  constructed  that  excess  slag  overflows 
through  side  spout  into  special  slag  boxes,  which  are  removed  by  crane.  No 
mill  buildings  adjacent  to  cut  off  breeze. 

Open-hearth  No.  2:  Two  dO-ton  furnaces;  built  prior  to  1885;  altered  In  1901. 
Small  building;  roof  fairly  high,  but  not  well  ventilated.  Charging  floor  open 
on  all  sides.  Pit  side  very  much  cramped,  and  walls  so  constructed  that  down- 
ward draft  exists,  carrying  heat  from  furnaces  out  over  pit  Slag  allowed  to 
run  out  on  floor,  where  it  lies,  frequently  without  quenching,  until  favorable 
opportunity  for  cleaning  up.  Furnaces  are  thin  walled  and  at  time  of  observa- 
tion were  nearly  worn  out.  Interior  of  furnaces  plainly  visible  through  open- 
ings betweoi  bricks  of  side  walls.  Doors  of  flre  brick,  nearly  worn  out,  and 
no  parts  of  furnaces  water  cooled.  Furnaces  charged  by  machine,  and  metal 
cast  in  molds  mounted  on  cars. 

Temperature  readings  {deffreei  Fahrenheit). 

Open-  Open- 
hearth  hearth 
No.  1.  No.  2. 
DegrM9,  Dej^reea. 

1.  Outside  temperature,  in  shade 78  76 

2.  Stock  shed i..    89 

8.  Gas-producer  floor 95  

4.  On  charging  track 93  110 

5.  In  front  of  furnaces : 

(a)  Door  closed,  No.  1  at  2  fe^  No.  2  at  6  feet  in 

front  (condition  of  inspection  and  test  taking)..  105  138 

(6)  Door  partly  open,  6  or  7  feet  in  front  (condition 

of  rabbling  bottom  and  stirring  heat) 120  '155 

(c)  Door  wide  open,  6  or  7  feet  in^front  (gas  on) 132 

Door  wide  open,  6  or  7  feet  in  front  (gas  cut 
down)  (condition  of  throwing  or  shoveling  in 
materials) ^  140 

6.  Tapping  platform,  8  or  10  feet  from  spout  (watching  steel 

run  into  ladle) 103  130 

7.  Steel  pourers*  platform,  5  or  6  feet  from  ladle 105  120 

The  real  eflfect  of  the  many  desirable  features  of  Open-hearth  No. 
1  is  to  be  seen  in  the  fact  that  when  the  doors  were  open,  and  the 
effect  of  water  cooling  the  doors  was  minimized,  there  was  only  8° 
difference  between  the  temperatures  in  the  two  plants,  while  when 
the  full  effect  of  the  water  cooling  was  obtained  with  doors  closed 

^Gas  on  full  and  aome  flame  iaauing  from  door. 
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the  difference  in  favor  of  the  modem  construction  was  33°.  Fur- 
thermore, it 'should  be  noted  that  in  Open-hearth  No.  1  there  was 
more  than  twice  as  much  metal  in  the  furnace  as  in  Open -hearth  No. 
2.  Even  when  the  value  of  the  water  cooling  was  lost  by  opening 
the  door  the  difference  was  still  in  favor  of  No.  1,  on  account  of  the 
thick  walls  and  superior  ventilation.  The  effect  of  the  type  of  con- 
struction of  the  building  is  seen  in  a  comparison  of  the  records  of  • 
the  two  plants  for  the  tapping  and  steel  pourer's  platform.  The 
downward  draft  produced  by  the  peculiar  and  cramped  construc- 
tion of  No.  2,  as  described  above,  brought  a  great  deal  of  the  heat 
of  the  furnace  down  on  the  men  at  the  back  of  the  furnace  and  in 
the  pit. 

TEMPERATURE  READINGS  FOR  PRINCIPAL  OCCUPATIONS. 

In  order  to  show  the  conditions  affecting  the  men  in  various  occu- 
pations while  they  are  performing  various  parts  of  their  daily  tasks, 
the  following  records  for  several  open-hearth  plants  are  presented. 
A  detailed  description  of  the  character  and  construction  of  each 
plant  accompanies  the  tables. 

OPEN-HEARTHS  NOS.  3  AND  4. 

These  two  open-hearth  departments  form  part  of  the  same  plant.  They  are 
both  housed  in  long  bnUdings,  parallel  to  each  other,  with  two  stockyards  and 
a  line  of  64  gas  producers  between  the  two  buildings,  which  adds  greatly  to 
the  heat  and  smoke  of  one  building  or  the  other,  depending  upon  the  direction 
of  the  wind.  Open-hearth  No.  3  has  the  river  on  one  side,  but  on  the  opposite 
side  is  a  long  building  containing  a  blooming  mill  and  three  smaller  mills, 
which  cuts  it  off  from  the  breeze  and  also  adds  to  its  heat  The  open-hearth 
department  of  this  plant  was  not  contemplated  in  the  original  plans,  but  was 
added  later,  consequently  it  had  to  be  cramped  to  get  it  into  the  available 
space. 

Open-hearth  No.  3  contains  twelve  75-ton  furnaces.  Building,  though  some- 
what cramped,  has  a  comparatively  high  roof  with  good  ventilating. arrange- 
ments, but  general  ventilation  of  building  is  not  good  on  account  of  location 
and  surroundings  described  above.  Furnaces  thick  walled  and  in  fairly  good 
condition  at  time  of  observations.  All  doors  are  water  cooled.  Pit  is  narrow 
and  cramped  in  comparison  to  large  amounts  of  metal  handled.  Slag  allowed 
to  rnn  out  into  pit,  but  is  quenched  immediately  and  not  allowed  to  accumulate. 
All  materials  and  products  handled  by  locomotives,  cranes,  or  charging  cars. 
Mixer  and  ingot  stripper  isolated. 

Open-hearth  No.  4  contains  20  furnaces  of  50  and  60  tons  capacity.  Build- 
ing has  high  roof,  but  is  badly  cramped,  especially  on  charging  side,  where 
there  is  scarcely  passage  between  rear  end  of  charging  car  and  iron  columns. 
Space  back  of  charging  cars  where  men  rest  is  very  limited  and  crowded  with 
materials,  machinery,  and  lockers,  and  is  made  more  uncomfortable  by  heat 
rising  from  cellar. 

Furnaces  are  thick  walled  and  were  all  in  good  condition  at  time  of  obser- 
vations.   All  doors  are  water  cooled. 

G^ieral  pit  conditions  similar  to  those  in  Open-hearth  No.  8. 
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TEMPERATURE  CONDITIONS  TO  WHICH  WORKMEN  ARE  EXPOSED  DURING  PAR- 
TICULAR OPERATION& 

OPEN-HBABTH  NO.  8. 

WMtmm  expoui  contimMNMly  or  nearly  eonttmumtlff  imimg  wurMng  hrnn. 


Num- 
ber of 

Temp6np 
tare  (de- 
grees Fab- 
renhelt). 

Position    at    which 
temperatue     was 

Operation  petw 
formed  at  Oils 

Occupations 
of  men 
affected. 

Num- 
ber of 

men 
affect- 
ed on 

each 
turn. 

Dura- 
tion 
of 

each 
expo- 
sure 
(min- 
utes). 

Num. 
berof 
times 
re- 
peat- 
ed on 
each 
turn. 

Total  time 
each  man 
is  exposed 
during  each 
turn. 

read, 
tag. 

Ont- 

ilde 

Id 

ibMli^ 

At 

Hrt. 

Min- 
utes. 

1 

82 

96 

feetfromfrontofnir- 
nace.  Door  closed. 

Charging  fur- 
naoss. 

Charging 
machine 
operators. 

2 

46 

6 

4 

30 

Workmen  etpoui  wwUnmonu^  iwrHig  periodt  tpeeifiti. 


76 

/  122 
\  120 

Four  feet  from  fur- 
nace door.     Door 
1   dosed. 

fStirring   heat 
through  hole 
in  door  with 
Imgbar. 

First  helpers 
Second  help- 
ers. 

12 

12 

ij 

6 
6 

9 

9 

76 

180 

Four  feet  Item  fur- 
nace door.    Oas  on 
and  door  half  open. 

Barring  out 
tap   hole 
from    front 
of  fumaoe. 

Firat  helpers 
Pitmen 

12 
12 

H 

1 
6 

41 

76 

/  126 
\  170 

On  bock  platform,  3 
feet  from  tap  hole. 
At    beginnmg    of 
drilling  and  just  as 
heat  began  to  run. 

Barring  open 
tap   hole 
from  rear  of 
furnace. 

Second  help- 
ers. 
Pitmen 

12 
12 

5 

1 

5 

5 

70 

146 

On  back  platform,  4 

Closing  tap 
hole  with 

Second  help- 
ers. 
Pitmen 

12 

2 

1 

3 

feet  from  tap  hole. 

dolomite. 

12 

2 

1 

2 

76 

142 

On  back  platform  at 
tap  hole. 

Baokingup 
dolomite  in 
tap   hole 
with  clay. 

Second  help- 
ers- 

12 

2 

1 

2 

76 

06 

On  back  platform,  16 
feet  from  fumaoe. 

Repairing  clay 
lining  of  tap- 
ping spout 

do...... 

12 

30 

1 

30 

76 

112 

On  back  platform,  4 

Plastering 
clay  around 

.do 

12 

24 

1 

24 

feet  from  furnace. 

Oas  on  fumaoe  at 

tap  hole  and 

this  Ume. 

spout 

82 

117 

At  approximate  po- 

steel  pourer.  Sides 
of  bufiding  open  at 
this  point 
On  pouring  platlbrm 
wnere   molds   are 
capped.    On   ex- 
tension of  platform 
where   molds   are 

Pouring  steel 
from     ladle 
into  molds. 

Steel  pourers 

2 

20 

0 

2 

10 

82 

/  117 
il32 

uncapped.      The 
pulpit   man    goes 
back  and  forth  dur- 
ing these  two  zones 
of  heat  constantly, 
being  in  each  about 
halfthetime.   The 
oar  pusher  also  is  in 
these  two  tones  Ibr 

(dipping  and 
uncapping 

Pulpit  men. 
Car  pushers. 

2 
2 

80 
30 

6 
6 

S 
3 

u 

82 

06 

\    varying  periods. 
In  pit  at  back  of  fur- 

Cleaning    up 
cinder  n  olt 

Pitmen 

12 

20 

6 

2 

nace.   Cinder  is 

wet  down  and  al- 

caught  by 

k»wed  tooooL 

dnderbox. 
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TBICPBRATUBB  CONDITIONS  TO  WHICH  WOEKMBN  ABB  EXPOSED  DUBINO  PAB^ 
TICULAB  OPEBATIONS-Coottnoed. 

OPBN-mumTH  Na  a-CoiMloded. 

f  imrtM  ptHtit  tp<ri/M~-CoPBliidad. 


^^OriMMfl  tSpOttt  §0ttUi9M0tUlff  i 


Nam- 
berof 
read- 
ing. 


Tempen- 
tore  (de- 
crees Palk- 
renhelt 


Ont- 
alde 
In 


At 

'St 


PoiltlflD    ftt    wbkh 
temper»tai«     wm 


Operttloii  per- 
formed at  {hit 


OooapattoDs 
of  men 
Affected. 


edon 


tnm. 


Nnm' 
berof 


Dnra- 
tion 
of 
each 
exp(^ 
rare 
(mln- 
utee) 


Num- 
ber of 
times 
ra- 
peatr 
edon 
eacai 
turn. 


Total  time 

each  man 

is  exposed 

during  each 

txurn. 


Hii. 


lOn- 


13 


7« 


76 


183 
143 


113 
106 


In  an  open-hearth 
cellar  under  a  fur- 
nace in  operation. 
Laborer  does  this 
woric  and  rests 
when  he  feels  like 

^  It   Very  irregular. 

Under  an  open- 
hearth  fnmaoe  be- 
ing rebuilt.  The 
helpen  work  only 
a  week  at  a  time  on 
this  Job,  being 
transferred  to  the 
yard  or  elsewhere. 
Lower  end  of  fur^ 
nace  with  bulk- 
head knocked  out 
admitting  air  from 
outside. 


Qeanlng  wa- 
ter seals  of 
gasTatres. 


BebnildMig 
the  brick 
checkerwoik 
of  theregen- 
cratois. 


'Laborer.. 


30 


Bricklayers 
Helpers.... 


^ 

TTorkmen  sxposed  laomeiilaH^r  seMfsI  Uimu  dw^  perioi  tptdfiti. 

4  feet  in  front  of  fur- 

14 

70 

130 

nace  door.    Door 
closed.  Test  spoon 
inserted  through 
hole  in  door. 

leaking  ladle 

f  First  helpers 
jSeoondhelp- 

13 
13 

\ 

y. 

{::::: 

>3 

15 

70 

230-1. 

2  feet  from  open  fux^ 
nace  door.  Unable 
to  secure  accurate 

Banking  doors 
wl5r  dolo- 
mite. 

(Firat  helpen 
jSeoondhelp- 

13 
13 

3 
3 

1 
1 

3 
3 

1   record  of  this  heat 

16 

70 

1  16S 
\  160 

(5  feet  in  fhmt  of  fur- 
nace.   Door     half 
open. 

r4  feet  from  and  to 

Making    bot- 
tom and  fix- 
ing around 

f  First  hdpers 
Second  help- 
ers. 

13 
13 

5 
5 

\3  to 

{::::: 

>ao 

»15 

180 
136 
140 

doors. 
Makingbot- 

Pltmm 

13 

6 

17 

/    76 
\    TO 

one   side    of  haU- 

tom  and  re- 

First helpers 

13 

16 

16 

open  door.      Gas 

pairing  back 

Pitmen 

13 

16 

1 

36 

turned  ofL 

waU. 

18 

76 

1  140 

door.    Oas  turned 
1   off. 

Fijdn,,    fhmt 
fPitohing  dolo- 

First helpers 
Second  help- 
ers. 
Pitmen 

13 
13 

13 

4 
4 

4 

4 
4 

13 

mite  on  beck 

First  helpen 

13 

5 

5 

19 

70 

i  135 
\140 

4  feet  from  furnace, 

wall,  and 

Second  help- 

13 

5 

5 

door  half  open. 

to  fix  front 

Pitmen 

13 

5 

30 

and  sides. 

On  rear  platform  of 
furnace,  4  feet  £rom 
tap  hole. 

Cleaning  and 

Second  help- 

13 

10 

10 

20 

70 

170 

closing   tap 

en. 

hole. 

Pitmen 

12 

10 

10 

21 

76 

130 

On  rear  platform,  15 
feet  froin  spout. 

Throwing    In 
recarburizer 
into  ladle. 

Pitmen 

12 

h 

1* 

33 

70 

/  142 
\146 

On  rear  platform,  4 
feet  trom  tap  hole. 
Oas  turned  off. 

^^'SSSS^ 

Second  help- 
en. 
Pitmen 

13 
12 

7 
7 



7 
7 

« 11  inirnnnw 
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TEMPSRATUBE  CONDITIONS  TO  WHICH  W0BE3IEN  ARE  EXPOSED  DUBINQ  PAB* 
TICULAR  OPEBATIONS-OoDOhMlad. 

OPBN-HBARTH  NO.  4. 

Workmen  apoeed  eomtinmomtlif  imrim§  psrMs  tpee^iti. 


Num- 
ber of 

Tempera- 
ture (de- 
grees Fah- 
renhelt). 

Position    at    irhich 
temperature     was 
taken. 

Operation  per- 
formed at  Oils 
positiaiL 

Ooonpatioos 
of  men 
affected. 

Num- 
ber of 
men 
affect- 
ed on 
each 
tun. 

Dura- 
tion 
of 
eadi 
expo- 
sure 

utes). 

Num- 
ber of 
times 
re- 
peat- 
ed on 
eadi 
turn. 

Total  time 
each  man 
is  exposed 
during  each 
turn. 

read- 
ing. 

Out- 
side 
in 
shade. 

At 

Hn. 

Mfrl- 
utas. 

1 
2 

3 

72 
72 

72 
76 

135 

/    « 
\  104 

115 

118 

/  118 

120 

f3  to  4  feet  hi  front  of 
closed  door  of  fur- 
,  nsoe. 

5to6fe^fiomladle 
notsle.      Wind  at 
back  of  steel  pourer. 
On  pouring  platform. 
5  feet  from  line  of 
capped  molds.  Pul- 

and  fbrth  between 
this  positkn  and 
that  of  steel  pourer. 
Car  pusher  is  ex- 
posed to  both  tem- 
peratures,   but   is 
chiefly  exposed  to 
heat   taitermediate 
between  the  two. 

Barring  open 
tap    hole 

through  hole 
in    furnace 
door. 
Pourtaig  steel 
from    ladle 
faito     ingot 
molds. 

Lifting^heayy 
caps     fh>m 
ingot  molds 
wfth  aid  of 
suspended 
lever.    Men 
set    heat 
from    full 
line  of  hot 
molds. 

Pitmen 

Steel  pourers 

Mold  cappers 
Oar  pushers. 

20 
20 

3 

3 
3 

1 

1 

20 

30 
30 

1 
6 

6 

6 
6 

2 

3 
3 

1 

•••••• 

Workmen  expoud  momentariiif  tetftral  Hmet  during  period  ofexpoiure  tpeclfied. 


125 


-I 


6  feet  hi  hront  of  f^- 
nace  door.  Door 
raised  only  long 
enough  to  throw 
materials  in. 

On  rear  platform.  4 
feet  from  open  up 
hole  after  heat  has 
been  poured.  Men 
are  actually  in  heat 
only  2}  minutes. 
They  rush  into  it 
for  20  or  30  seconds, 
this  being  as  much 
as  they  can  stand 

,   at  a  time. 


Throwing    hi 
ferromanga- 
nese    and 
similw  mi^ 
terials. 

Pitmen 

20 

3 

(») 

>18 

^d  closing 
tap    h  0  1  e 
with    dolo- 
mite. 

Second  help- 
ers. 
Pitmen 

20 
20 

10 
10 

1 
1 

10 
10 

ich  of  6  furnaces. 

>1 

taximt 

im. 

OPEN-HEARTH  NO.  5.— FIVE  75-TON  STATIONARY  FURNACES. 

Charging  side:  Floor  elevated;  open  at  back  with  good  draft  through  from 
ends  and  back;  high  roof,  modem  plans  as  to  construction;  seats  for  men  along 
the  back ;  comfortable  quarters ;  furnaces  charged  by  machine  nud  have  firebrick 
doors  which  are  not  water-cooled.  Pit  side :  On  ground  level ;  well  ventilated 
and  ample  room  for  tracks  and  pouring  platforms  and  for  making  r^;>aira. 
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TBICPERATUBB  CONDITIONS  TO  WHICH  WORKMEN  ARE   EXPOSED    DUBINO  PAR* 

TICULAB  OPEBATIONS. 

OPBN-HEABTH  NO.  5. 

Wwkmm  apo$$d  comUmuoutiif  dnHnf  ptriod$  tpedfui. 


Num- 
ber of 

Temperft- 
tare  (de- 
grees Fah- 
renheit). 

Position    at    which 
temperature    was 
taken. 

Operation  per- 
formed at  Qiis 
poaition. 

Occupaitions 
aflected. 

Num- 
ber of 

men 
affect- 
ed on 

each 
turn. 

Dura- 

Uon 

of 

each 

expo- 
sure 

(mto- 

utes.) 

Num- 
ber of 
times 
re- 
peat- 

Total time 
each  man 
is  exposed 

during  each 
turn. 

read- 

Out- 
side 
to 
shade 

At 

tog. 

ed  on 
each 
turn. 

Hrs. 

BilD- 

utes. 

1 

2 
3 

4 
ft 

7 

70 
70 

70 
TO 

130 

126 
126 

85 
86 

15  feet  from  tomaoe 
\   front.  Doors  closed. 

18  feet  from  tap  hole. 
\   Heat  Just  tapped. 

On  rear  platform.  3 
feet  from  Up  hole, 

dosing. 
On  ponrii«platform» 

6  feet  from  ladle 

noule. 
On  pit  floor  where 

slag  is  cleaned  up. 

No  furnaces  befiig 

tapped.      Oenena 

whidi  pitmen  and 
flagmen  work  ez- 
eept  when  on  charg- 
ing floor. 

flplanhfngslag 
outof  fur- 
nace. 

Reoarburiiing 
and  watch- 
ing metal 
run. 

Clostog    tap- 
hole  wi  til 

Pouring  steel 
ftrom    ladle 
toto  ii«ota. 

Clewitof    up 
slagaoafloor 
generaUy. 

First  helper. 
Slagmenf:.. 

Melter 

Seoondhelp- 
ers. 

Second  help, 
era. 

Ladleman... 
Pitmen 

[gSS:::: 

1 
4 

•   I 

2 

1 

a 

6 

t 

2 
2 

4 
4 

20 

26 
26 

30 
30 

1 
4 

1 
4 

2 

6 
6 

6 
6 

2 
2 

2 
2 

2 

8 

4 
16 

40 

6 
6 

30 
30 

Workmen  npoted  momeniarUf  teverdl  timet  dttfinf  periodt  epedjied. 


140 
140 


I  feet  ftrom  ftimaoe 
flront.    Door  open. 


.do. 


Patching  fur- 
nace, using 
shovels. 

Patching  fur- 
nace, using 
sooops. 


Ffrst  helper. 
Blagmen.... 

First  helper. 
Blagmen  — 


13 
62 


5 
16 


OPEN-HEARTH  NO.  6. 

Six  45-ton  tilting  furnaces,  arranged  in  rower  of  three  furnaces,  with  deep 
subsurface  pits  between  the  two  rows.  The  casting  is  not  done  in  these  pits, 
but  either  in  other  subsurface  pits  at  the  end  of  the  furnace  rows,  or  in  molds 
mounted  on  cars  which  pass  in  front  of  a  platform  at  the  same  end  of  the 
building. 

Charging  floor  for  first  row  of  furnaces  on  the  ground  floor  is  v^ry  narrow, 
there  being  only  a  clearance  of  a  few  feet  between  rear  of  charging  machine 
and  row  of  gas  producers  which  are  inside  the  building  and  extend  along  the 
oitire  row  of  furnaces.  The  changing  side  of  first  row  of  furnaces  is  thus 
completely  inclosed  and  is  unusually  hot  The  furnaces  also  have  firebrick 
doors,  and  are  not  water  cooled  at  any  part.  Much  flame  issues  from  the  doors 
when  the  gas  is  on.  The  floor  is  so  hot  and  crowded  that  the  men,  except 
when  working,  retire  to  the  open  spaces  at  the  end  of  the  row  of  furnaces. 

Charging  floor  for  second  row  of  furnaces  is  as  narrow  as  for  the  flrst,  but 
is  not  so  hot,  as  there  are  no  producers  on  this  side.  This  side  is  also  open 
to  the  air  along  a  good  part  of  its  length. 
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The  pits  are  subsurface  and  are  very  deep.  Situated  as  they  are  between 
the  two  rows  of  furnaces  they  are  very  hot  at  all  times,  and  this  heat  is  greatly 
increased  by  the  presence  for  a  large  part  of  the  time  of  hot  slag  boxes.  The 
men  have  tunnels  for  escape  in  case  a  furnace  breaks  out  or  a  ladle  is  over- 
turned. 

TEMPERATURE  CONDITIONS  TO  WHICH  WORKMEN  ARE  EXPOSED  DURING  PAR- 
TICULAR OPERATIONS. 

OPEN-HBABTH  NO.  6. 

Wofkmen  npond  eontinmomaiif  durtng  pertodt  tpedfiei. 


Num- 
berof 

Tempenh 
ture  (de- 
grees Fab- 
rmheit). 

Position    at    which 
temperatore     was 
taken. 

• 

Operation  per^ 

formed  at^ 

position. 

Occupations 
of  men 
affected. 

Num- 
ber of 

men 
on 

each 
turn. 

Dura- 
tion 
of 

eadi 
expo- 

(nUn- 
utes). 

Num- 
berof 
times 
re- 
peat- 
edon 
eadi 
turn. 

Total  time 
each  Tnft»> 
is  exposed 
during  each 
turn. 

read- 
ing. 

Ont- 

side 

hi 

Bhade. 

At 

Hrs. 

Mln- 
utes. 

1 

2 

S 

4 

60 

60 
60 

08 

126 

112 
108 

Near  center  of  charg- 
ingHiar  track. 

rOn  platform  at  back 
ofiGcmace,  about  15 
feet  from  tap  hole 
and  ladle. 

On  pouring  platform, 
podtioD   of  ladle- 

iUgn 

In  pit  for  bottom 
oarang.    General 
temperature  while 
preparing  pit 

Charging  ma- 
ter&b  into 
furnace. 

from  tilting 
furnace. 

Pouring  metal 
from    ladle 
into  molds. 

Runner  mak- 
ine  mold 
setOng. 

Charging 
machine 
operator. 

fMelter 

Second 
helper. 

Btockers 

Ladleman... 
Pitmen 

Pit  labor.... 

1 

1 
1 

8 
1 
2 

a 

Vari- 
able. 

7 
7 

7 

20 
20 

15 

Vari- 
able. 

3-10 
8-10 

^10 

6-10 
6-10 

8 

8 

U 

»8 
»2 

2 

«10 

>ao 

>20 

Workmen  expoted  momentarUf  teoerdl  Mines  during  period*  specified. 


130 


[5  or  6  Itet  from  front 
of    furnace,    door 
i  open. 


„  bot- 
tom with 
dolomite, 
etc. 


{Second 
helpers. 
Slagmen 


30 
30 


>  Maxtnuqin,  *  Minimum. 

OPEN-HEARTH  NO.  7.— TWO  30-TON   STATIONARY   FURNACES. 

Charging  floor  practically  on  the  ground  level;  clrcnlation  of  air  poor,  and 
general  conditions  as  to  heat  bad,  due  to  tbe  narrow  space  on  the  charging 
floor  and  to  the  fact  that  one  side  of  the  charging  floor  is  almost  closed  in. 
The  gas  producers  are  located  along  and  very  close  to  this  side  of  the  building 
and  add  to  the  heat.  Men  retire  to  ends  of  building  when  resting.  At  times  heat 
conditions  are  made  worse  by  trucks  with  pans  of  hot  crop  ends  from  bloom 
mill  standing  on  the  track  just  outside  the  open  end  of  the  building.  Furnaces 
charged  by  machine  and  have  fire-brick  doors.  No  parts  are  water  cooled. 
Subsurface  pits  very  hot  places  in  which  to  work,  and  little  chance  for  escape  in 
case  c»f  eJLplosion,  splasbiiigs  from  ladle,  or  tipping  of  ladle.  Tunnels  for  men  to 
nm  to  in  case  of  danger.    Practically  no  air  drculatioiL 
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TEMPERATUBB  CONDITIONS  TO  WHICH  WORKMEN  ARE  EXPOSED  DURING  PAR^ 

TICULAR  OPERATIONS. 

OPBN^IEAllTH  NO.  7. 

Workmen  exposed  eonttnuotulp  during  periode  epedfUd, 


Nom- 
berof 
read- 
ing. 


Tempera- 
tare(d©- 

gi'MS  Fall* 
renhelt). 


Out- 
side 
in 


At 


specie 
fled. 


Position    at    whidi 
temperature     was 


Operation  per- 
formed at  this 
position. 


Oooupations 
of  men 
affected. 


Num< 
berof 


affect- 
ed on 
each 


turn. 


Dura' 
tlon 
of 
each 
expo- 
sure 
(min- 
utes). 


Num- 
ber of 
times 
re- 
peat- 
ed on 


turn. 


Total  time 
each  man 
is  exposed 

during  each 


Hrs. 


Min- 
utes. 


70 


115 
130 

lao 


Near  edce  of  bottom 
cast  pit  at  position 
ofladleman. 


Pouring  steel 
lh>m  ladles 
into  ingots. 


Pitmen. 


36 
36 


Workmen  eipoted  momenttaUp  eeoeral  timet  dwrimg  pertodt  tpeeified. 


76 


130 
126 
143 
118 


142 


\Five  feet  firom  fdmaoe 
front.  Doors  dosed. 

On  back  platform  of 
furnace,  near  tap- 
ping hole. 

On  back  platform.  8 
feet  firom  tap  hole, 
while  metal  Is  run- 
ning. 


fTcst  taking  ), 
{  and  bottom  V 
I   fixing.  J 


tap- 


JReoarburixlng  h 
>  and  watch-  >- 
I    ing  ladle.       | 


Ifelter 

First  helpets 

Second 
helpers. 


[Melter... 
First  hdpers 


10 
10 


PITDDLING  HnXS. 

In  the  puddling  mills  the  workmen  not  only  are  exposed  to  con- 
siderable heat  but  during  the  period  of  exposure  they  perform  veiy 
severe  manual  labor,  which  of  itself  would  be  exhausting  even  if 
done  under  the  most  comfortable  conditions.  There  has  been  no 
important  change  in  the  process  of  puddling  during  the  past  50 
years,  but  working  conditions  have  been  somewhat  improved.* 
The  improvements  in  working  conditions  have  consisted  largely  in 
the  installation  of  water-cooled  doors  and  provisions  for  artificial 
ventilation,  and  in  the  better  design  and  construction  of  the 
grates  and  other  provisions  for  firing  the  furnaces.  These  improve- 
ments, however,  have  been  somewhat  offset  by  the  fact  that  the  size 
of  the  charge  which  is  handled  in  a  single  "  heat "  has  been  increased, 
and  less  time  is  lost  between  the  "heats"  than  was  formerly  the 
case. 

In  the  table  below  are  shown  the  temperatures  to  which  the 
puddlers  and  helpers  are  exposed  during  the  course  of  a  complete 
"  heat,"  from  the  charging  of  the  pig  iron  until  the  puddled  iron 
is  removed  from  the  furnace  and  carried  down  to  the  "squeezer." 
The  day  on  which  these  temperature  records  were  made  was  un- 
usually hot,  and  for  that  reason  the  temperature  conditions  shown  in 
this  table  can  not  be  taken  as  representing  normal  conditions,  even 

^  A  minute  description  of  the  process  of  puddling  as  practiced  in  1859  is  available  and 
•bows  that  the  work  was  In  eyery  detail  exactly  the  same  as  at  the  present  time. 
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during  the  summer  months.  The  day  referred  to  was  in  fact  so  hot 
that  the  company  ordered  the  day  shift  to  stop  working  after  mak- 
ing four  heats,  and  limited  the  night  turn  to  three  heats.  Never- 
theless, the  general  temperature  in  puddling  is  about  as  much  higher 
than  the  outside  temperature  as  is  shown  by  the  figures  presented 
here.  That  is  to  say,  normally  the  puddler  and  his  helper  are  ex- 
posed while  doing  the  severest  manual  labor  to  a  temperature  rang- 
ing from  20°  to  35°  above  the  outside  temperature  at  the  time. 
During  each  "  heat "  each  of  the  men  m  the  puddling  crew  is  ex- 
posed to  this  temperature  for  about  35  minutes,  and  as  five  "  heats " 
ordinarily  constitute  a  day's  work,  the  total  time  of  exposure  is 
about  three  hours.  The  furnace  door  on  this  particular  puddling 
furnace  was  water  cooled,  the  water  being  sprayed  over  the  door 
in  a  series  of  jets.  A  much  better  type  of  water-cooled  door,  which 
is  in  use  in  a  number  of  puddling  mills,  consists  essentially  of  a 
hollow  iron  door  through  which  the  water  circulates.  If  the  circu- 
lation is  sufficiently  rapid,  such  a  door  entirely  cuts  off  the  heat 
from  the  interior  of  the  furnace. 

PUDDLING  FURNACES:  TEMPERATURE  CONDFTIONS  TO  WHICH  WORKMEN  ARE 

EXPOSED  DURINO  PARTICULAR  OPERATIONS. 

Workmen  ttpoted  eonUnwnuly  during  periods  epecififd. 


Num- 
ber of 

Tempera- 
tare  (de- 
grees Fah- 
renhett). 

Position    at    which 
temperature    was 
taken. 

Operation  per- 
formed at  £i8 
position. 

Occupations 
of  men 
affected. 

Num- 
ber of 

men 
affect- 
ed on 

each 
turn. 

Dura- 
tion 
of 
each 
expo- 
sure 
(min- 
utes). 

Num- 
ber of 
times 

peat^ 
edon 
each 
turn. 

Total  time 
each  man 
is  exposed 
during  each 
turn. 

read- 
ing. 

Oiit> 

side 

in 

shade. 

At 

■SSf: 

Hrs. 

Min- 
utea. 

1 
2 
3 

95 

96 

95 

94 

94 

94 

94 
94 

120 

115 

115 

120 

125 

122 

120 
116 

4  feet  from  door  of 
puddling   fomaoe; 
door  up. 

2  feet  from  door;  door 
closed. 

do 

.do 

Charging 

BoUbig 

do 

do 

Puddlers.... 
Puddlers' 
helper. 

Poddlers' 

helners. 
Puddlers.... 
Puddlers' 

helpers. 
Pud<ner8.... 
Puddlers' 

helpers. 
Pud(Uers... 
Puddlers' 

helpers. 
Pudcfiers.... 
Puddlers' 

helners. 
Puddlers.... 
Puddlers' 

pidSS*.... 

2 

1  1 

2 

2 
2 

2 
2 

2 
2 

2 
2 

2 
2 

2 

[«1M 

(«) 
10 

5 

5 
6 

1 

/«26 

(•) 

5 

6 

,7 
8 

do 

do 

do 

3  feet  from  door;  door 
dosed. 

do 

do 

do 

Balling 

40 

flO 

1  Ik  minutes  tor  charging  first  beat  by  ftesh  crew,  usually  takes  5  minutes  for  other  beati  OMde  by  same 
crew:  men  exposed  about  5  seccxids  each  time  they  pitch  In  materal. 


4  Exposed  to  beat  aU  the  time  spedfled,  but  the  msD  take  tans  so  that  the  time  in  beat  Is  halved;  to  ote 
words,  In  an  faiterral  of  40  minutes  one  puddler  on  each  aide  of  furnace  was  in  heat  20  minutes,  and  likewise 

%  Dunog  the  pacfod  slag  was  boOing  oat  tfarooch  wteket  into  stag  boggy  betaw,  and  men  work»d  o^w 
thisbotiBf. 
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PUDDLING  FURNACES:  TEMPERATURE  CONDITIONS  TO   WHICH   WORKMEN    ARE 

EXPOSED  DURING  PARTICULAR  OPERATIONS— Candaded. 

Workmen  expoted  momentarily  teverol  Hma  during  periods  specified. 


Num- 
ber of 

Tempera- 
tore  (de- 
grees Fah- 
renhdt). 

V 

PosiUoD    at    whidi 
temperature     was 

Operation  per- 

formed  at  ttUs 

poaition. 

Occupations 
of  men 
affected. 

Num- 
ber of 

men 
Affect- 
ed on 

each 
turn. 

Dura- 
tion 
of 
each 
expo- 
sure 
(mto- 
utes). 

Num- 
ber of 
times 
re- 
peat- 
ed on 
each 
turn. 

Total  time 
each  man 
is  exposed 

during  each 
turn. 

md- 
tog. 

Oat- 
aide 
to 
sbade. 

At 

IKS!- 

Hrs. 

Mto. 
otes. 

0 

04 

130 

3  feet  from  door;  door 
open. 

Taktag    out 

Puddlers.... 

0) 

5 

0) 

/  «15 
i  ilO 

>  One  man  at  a  time;  that  is,  one  puddler  takes  out  the  balls  for  two  heats  each  turn,  and  the  other  puddler 
takes  out  the  balls  for  three  heats  each  turn, 
s  Maximum. 
^Mtoimum. 

In  addition  to  the  puddlers  and  helpers  whose  working  conditions 
as  to  temperature  are  shown  in  the  above  table  there  are,  of  course, 
a  number  of  other  men  in  the  roll  crew  of  the  puddling  mill  who  are 
exposed  to  great  heat.  Their  condition,  however,  is  almost  exactly 
the  same  as  that  of  the  rolling  crew  in  the  small  rolling  mills,  which 
will  be  described  in  detail  later. 

BOLUHG  lOIXS. 

The  conditions  of  extreme  heat  in  the  rolling  mills  arise  from  two 
diflferent  sources,  the  furnaces  and  the  hot  metal  which  must  be 
handled  in  passing  through  the  mills.  In  the  modern  mills  in  which 
all  operations  are  performed  by  mechanical  devices  few  men  handle 
the  hot  metal  at  any  point  in  the  process.  They  are,  however,  ex- 
posed to  the  heat  radiated  from  the  furnaces  and  from  the  hot  metal 
during  the  various  stages  of  the  process,  so  that  even  in  the  most 
highly  developed  mills  a  number  of  men  are  still  exposed  to  high 
temperatures. 

BLOOMING  AND  SLABBING  MILLS. 

Charging  Cranembn. — The  most  conspicuous  of  these  positions  of 
exposure  is  that  of  the  craneman  who  charges  steel  into  the  furnaces 
or  soaking  pits  and  removes  it  when  it  is  heated.  In  the  blooming 
and  slabbing  mills  particularly  this  position  is  very  exhausting. 
The  cranes  for  charging  the  steel  ingots  into  the  soaking  pits  are 
suspended  immediately  over  the  pits,  and  the  craneman  in  his  cab 
receives  the  full  heat  rising  from  the  pits  and  from  the  large  ingots 
which  are  still  red  hot  at  the  time  they  are  handled.  This  position 
is  exposed  to  such  heat  that  when  the  idea  of  using  soaking  pits  and 
drawing  the  ingots  from  them  by  means  of  overhead  cranes  was  first 
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proposed  it  was  believed  that  a  great  obstacle  to  its  success  would 
be  the  difficulty  of  securing  men  who  could  stand  the  terrific  heat 
for  a  sufficient  length  of  time.  In  a  report  to  the  British  Iron  Trade 
Association  of  1902,  concerning  the  use  of  the  pit  cranes,  is  the  follow- 
ing statement :  ^ 

The  one  great  trouble  found  with  this  crane  has  been  the  uncom- 
fortable pK)sition  of  the  crane  driver,  owing  to  the  heat,  and  in  warm 
weather  his  powers  of  endurance  have  been  the  measure  of  the  possible 
output  Relays  of  fresh  hands  have  had  to  be  found  in  order  to 
relieve  each  otner  at  intervals. 

For  this  reason  in  many  of  the  blooming  mills  the  pit  cranemen 
work  only  eight  hours  a  day,  and  in  all  the  mills  arrangements  are 
made  to  relieve  them  whenever  it  is  necessary.  Nevertheless,  the 
position  is  one  of  the  greatest  severity,  for  in  addition  to  the  great 
heat  rising  from  the  soaking  pits,  the  work  is  done  in  an  atmosphere 
of  smoke  and  gaseous  fumes  which  in  themselves  are  very  nearly 
overpowering. 

Heatino  Crew. — The  other  men  working  around  the  furnaces  and 
soaking  pits  in  the  large  mills  are  also  exposed  to  extreme  heat,  but 
for  most  of  these  men  the  exposure  lasts  for  only  a  very  short  time 
and,  consequently,  is  decidedly  less  exhausting  than  the  more  pro- 
longed heat  to  which  the  pit  craneman  is  exposed.  The  work  of 
bottom  making,  that  is,  repairing  the  bottoms  of  the  soaking  pits, 
is  extremely  severe,  since  the  workmen  necessarily  are  exposed  to  the 
full  heat  from  the  red-hot  pits  in  leveling  up  the  bottom  and  putting 
in  fresh  coke  dust.  These  same  men  also  remove  the  cinder  from  the 
bottom  of  the  pits.  In  doing  this  they  have  to  go  into  the  cellar 
underneath  the  pits  and  sometimes  remain  there  for  several  minutes 
at  a  time.  The  heat  in  this  cellar  is  almost  unbearable.  Only  one 
record  was  obtained,  but  it  was  secured  under  the  most  favorable 
conditions,  when  the  pits  were  empty,  the  gas  was  off,  and  the 
cellar  had  just  been  cleaned  up.  At  this  time  the  temperature  was 
150®,  and  the  agent  in  making  the  observation  was  able  to  remain  in 
the  place  only  long  enough  to  allow  the  thermometer  to  register  cor- 
rectly. There  is  absolutely  no  fresh  air  in  this  cellar  under  ordinary 
conditions,  so  that  in  addition  to  the  heat  there  is  a  lack  of  sufficient 
oxygen  and  an  excess  of  smoke  and  gaseous  fumes. 

The  conditions  around  the  soaking  pits  in  the  mills  are  very  much 
better  than  they  were  20  or  even  10  years  ago.  One  of  the  most 
important  improvements  has  been  in  the  use  of  charging  cranes  in 
which  the  tongs  for  gripping  the  ingots  are  guided  entirely  by  the 
crane  operator.    Formerly  the  tongs  had  to  be  opened  and  shut  and 

1  Enoch  James,  In  American  Industrial  Conditions  and  Competition:  Beport  of  the 
British  Iron  Trade  Aaaodation  Commission,  1902,  p.  546. 
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guided  into  place  on  the  ingot  by  the  pit  tongsman  who  controlled 
a  pair  of  reins  which  opened  and  shut  the  jaws  of  the  tongs.  In  per- 
forming this  work  he  had  to  pass  directly  over  the  soaking  pits  and, 
besides  being  exposed  to  extreme  heat,  was  in  imminent  danger  of 
falling  into  one  of  the  red-hot  pits  in  case  of  a  misstep. 

KouLiNG  Crew. — ^The  men  who  actually  control  the  operation  of 
rolling  in  the  best  equipped  mills  have  their  position  on  an  elevated 
platform  situated  some  20  feet  from  the  rolls  and,  consequently,  are 
not  exposed  to  the  direct  heat  from  the  hot  ingots.  The  radiated 
heat,  however,  generated  by  the  enormous  masses  of  hot  steel  is 
usually  sufficient  to  raise  the  temperature  of  this  position  10**  or 
more  above  the  outside  temperature.  In  s<Hne  plants  the  men  on 
this  platform  are  shielded  frcnn  the  heat  by  the  use  of  water-cooled 
screens,  glass  shields,  or,  in  some  cases,  by  the  provision  of  curtains 
which  can  be  regulated  so  as  to  cut  off  at  least  a  part  of  the  radiated 
heat.  In  many  cases  also  electric  fans  are  provided,  and  when  these 
are  of  sufficient  size  to  create  a  current  which  will  blow  the  heat 
away  frcnn  the  platform  they  are  of  great  service.  A  few  blooming 
mills  still  exist  in  which  there  are  no  mechanical  devices  for  turn- 
ing the  ingot  over  on  the  table;  in  such  mills  it  is  necessary  for  men 
to  stand  on  the  table  and,  with  a  large  wrench,  turn  the  ingot  over 
to  allow  it  to  pass  over  the  roll.  This,  the  general  practice  less  than 
20  years  ago,  subjects  the  men  who  perform  the  work  to  the  most 
extreme  heat.  The  manual  labor  performed  in  turning  over  the 
large  ingots  is  very  severe  and,  combined  with  the  very  high  tem- 
perature in  which  the  work  is  performed,  makes  it  necessary  for 
the  men  to  be  relieved  at  frequent  intervals  to  prevent  their  com- 
plete prostration.  In  many  of  the  more  highly  developed  mills  it 
is  necessary  for  workmen  to  stand  alongside  the  table  and  straighten 
the  blooms  in  case  they  get  out  of  the  reach  of  the  ^'  manipulator," 
and  in  the  slab  and  plate  mills  the  use  of  such  men  (known  as 
"hookers*')  is  a  common  practice.  The  records  which  were  taken 
for  men  performing  this  work  show  that  when  the  outside  tempera- 
ture was  85^  the  hookers  were  exposed  to  a  maximum  temperature  of 
180"^  and  a  minimimi  temperature  of  120**,  the  variation  in  tempera- 
ture depending  upon  whether  the  plate  was  (m  the  side  of  the  rolls 
toward  the  hooker  or  on  the  opposite  side.  In  considering  these 
temperatures,  however,  it  must  be  understood  that  while  the  piece 
of  metal  is  not  being  rolled  there  is  a  drop  in  the  temperature  beside 
the  roll  table  of  some  15**  or  20**,  and,  in  addition,  if  Uiere  is  a  delay 
of  any  considerable  duration,  as  is  frequently  the  case,  it  is  possible 
for  the  men  to  go  entirely  away  from  the  roll  table  and  get  a  breaUi 
of  fresh  air. 

7447''— S.  Doc.  no,  e2-l«  tqI  8 21 
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Shearmen  and  Heu^ebs. — Another  large  crew  of  men  who  are  ex- 
posed to  unusual  heat  conditions  in  mills  of  this  general  type  is 
that  of  the  shearmen  and  helpers.  Under  normal  conditions,  wlien 
the  shears  are  working  right  and  the  blooms  lie  straight  on  the 
shear  table,  no  exposure  to  extreme  heat  is  necessary.  It  frequently 
happens,  however,  that  it  is  necessary  for  one  or  more  of  the  helpers 
to  be  exposed  to  very  high  temperatures  in  order  to  strai^ten  the 
blooms  so  that  the  shears  can  make  a  proper  cut.  In  practically  all 
blooming  mills  existing  at  the  present  time  mechanical  conveyers  are 
provided  to  take  the  short  crop  ends  away  from  the  shears  and  load 
them  on  trucks.  In  some  cases,  however,  no  such  provision  is  made, 
and  a  small  gang  of  laborers  is  employed  to  drag  these  red-hot  crop 
ends  away  with  tongs.  The  heat  encountered  in  performing  this 
work  is  not  unusually  great,  but  the  woi^  is  d(me  continually  in  a 
comparatively  high  temperature  and  is  scmiewhat  exhausting  for 
that  reason. 

The  particular  blooming  mills  for  which  temperature  records  were 
secured  were  not  of  the  most  modem  construction,  and  several  posi- 
tions in  those  mills  had  conditions  of  the  most  extreme  temperature 
connected  with  them.  The  first  of  these  positions  is  found  in  Bloom- 
ing Mill  No.  1,  reading  No.  6,  which  shows  the  working  ccmditicms 
for  the  shearmen's  helpers.  In  this  particular  mill  it  was  necessary 
for  the  shearmen's  helpers  to  hold  the  bloom  against  the  stop  while 
the  shear  was  making  the  cut  In  doing  thb  they  were  exposed  for 
about  two  minutes  to  a  temperature  of  120^,  the  outside  temperature 
being  87^.  In  some  of  the  more  recently  designed  shears  this  is 
done  automatically,  and  it  is  not  necessary  for  the  men  to  be  ex- 
posed in  such  a  temperature  as  this  unless  some  of  the  metal  goes 
wrong. 

Another  condition  of  extreme  heat  in  the  mill  referred  to  is  con- 
nected with  the  loading  of  the  blooms  after  they  have  been  sheared. 
In  this  mill  the  loading  was  done  by  means  of  a  jib  crane  from  which 
tongs  were  suspended.  Two  men  handled  the  tcmgs  at  one  time  and 
worked  for  15  minutes  without  intermission.  They  then  rested  for 
15  minutes,  being  spelled  by  other  workmen.  This  condition  is 
found  in  connection  with  position  No.  4,  Slab  Mill  No.  1.  On  the 
day  when  the  readings  were  made  the  temperature  in  which  these 
loaders  worked  was  185^,  the  outside  temperature  at  the  time  being 
85^.  It  should  be  noted  also  that  this  work  is  not  performed  inside 
the  mill  building,  but  imder  an  uninclosed  roof  immediately  at  the 
end  of  the  building.  The  excessive  temperature  connected  with  this 
operation  comes  not  so  much  from  the  particular  billet  or  slab  whidi 
is  being  loaded  at  the  time  as  from  the  cars  full  of  hot  slabs  or  billets 
on  the  tracks  alongside.  With  the  wind  blowing  across  these  cars 
the  heat  is  almost  unendurable  and  the  loaders  are  almost  exhausted 
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when  their  15  minntes  of  work  is  fedshed.  The  physical  Ubor  per- 
formed by  these  men  in  handling  billets  and  slabs  would  of  itself 
be  exhausting  even  if  it  were  done  under  conditions  of  moderate 
temperature.  The  necessity  for  this  extremely  exhausting  labor 
is  obviated  in  most  plants  by  the  use  of  a  billet  conveyer  or  a  small 
electric  crane  provided  with  a  cradle  for  lifting  the  billets. 

Inoot  Strippers. — In  the  plant  to  which  the  temperature  conditions 
shown  apply  the  ingot  stripping  was  done  directly  in  connection  with 
the  blooming  mill,  and  the  workmen  operating  the  stripping  crane 
was  exposed  to  a  temperature  of  119^  when  the  temperature  in  the 
shade  was  90^;  his  work  required  him  to  be  exposed  to  this  tem- 
perature for  about  8  hours  out  of  the  total  12  hours  of  the  work- 
ing day.  In  a  majority  of  the  plants  the  ingot  stripper  is  entirely 
detached  from  the  blooming  mill  and  is  usually  so  situated  that  what- 
ever breeze  may  be  blowing  will  reach  the  man  in  charge  of  the 
stripping  crane.  Under  such  conditions  the  temperature  is  some- 
what lower  than  the  particular  condition  shown  here,  but  even  under 
the  best  conditions  it  is  an  extremely  hot  and  exhausting  position. 

In  the  following  table  are  shown  the  t^nperature  conditicms  exist- 
ing in  connection  with  the  various  occupations  in  two  blooming 
mills  and  one  slab  miU.  Slab  mills,  it  may  be  remarked,  are  classed 
in  with  the  blooming  mills,  rather  than  with  plate  mills,  because  the 
heat  conditions  of  greatest  consequence — that  is,  those  in  connection 
with  the  soaking  pits — are  common  to  both  blooming  and  slab  mills. 
No  comment  on  these  figures  seems  to  be  necessary  in  view  of  the 
rather  elaborate  analysis  of  ccmditions  which  has  been  given  above. 

TBMPBRATURB  CONDmONS  TO  WHICH  WORKICBN  ARE  EXPOSED  DURING  PAR- 
TICULAR OPERATIONS. 
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TEMPERATURE  CONDITIONS  TO  WHICH  WOKKMXV  ARE  EXPOSED  DtTRIMO  PAR- 
TICULAR OPERATIONS-Contiiiaed. 

BLOOMING  MILL  NO.  l-Condtided. 

Workmen  exposed  eorUinuoutlif  during  period*  tpedfied. 


Nam- 
berof 
read- 
ing. 


Ont- 

slde 

In 

Bhade 


Tempem- 
ture  (de- 
grees Fah- 
Tanhait). 


At 
post- 
Uon. 


Position  at  wfaicb 
temperature  was 
taken. 


Operation  per- 

fonnedatthis 

position. 


Occupations 
of  men 
aflteted. 


Norn- 
berof 
men 
affect- 
ed on 
each 
turn. 


Dura- 

Uon 

of 

each 


expo- 
sure 
(min- 
utes.) 


Num- 
ber of 
times 
re- 
peat- 
ed on 
each 


turn. 


Total  tima 
each  man 
Is  exposed 

during  each 
turn. 


Hrs. 


MtaH 


tlfiO 
119 

lU 
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lao 


110 
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In  cellar  between 
soaking  nits;  door 
of  one  pit  ftamaoe 


Plilform  Cram  which 
stripper  crane  is 
operated. 

In  cage  of  oharghig 
crane;  fan  goii^. 

Same  position;  no  flan 


At 


beside  shean. 


I  At  loading  tongs  o 
[    shears. 


Tap  cinder; 
make  bot- 
toms. 

Removing 
molds  from 
ingots. 
(Charging  and 
I  drawing  in- 
gots from 
soaking  i^ts. 

Hold  bloom 
end  against 
stop  while 
shearing. 

Load  btooms 
and  scrap 
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helpers. 

Stripper 
|cranemen... 


} 


helpers. 


L..do... 
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\«eo 
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BLOOMING  MILL  NO.  S. 

Workmen  expoeed  continuouti9  or  nearly  eomtkmomOg  dmring  working  honre. 


/Roller^ 
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TBMPBBATUBB  CONDITIONS  TO  WHICH  WOBKMEN  ABE  EXPOSED  DUBINO  PAB- 
TICULAB  OPEBATIONS-CoDOloded. 

SLABBING  nmx  NO.  1. 

Workmen  expoted  eonUmumtlp  or  nearlf  eotutnmourif  imrinff  workhtg  kcur$. 
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136 


At  position  oooupied 
by  loader  ta  nan- 
slabs  and  bil- 


Loading  slabs 
and  DiDets 
on  trucks. 


LoadMB. 


«4 


16 


24 


>  Less  delays. 


•Twomsn  work  UmSnotes  at  kMMUng  tongs,  then  rest  16  mlimtes,  being  spatted  by  other  two  kMKtas. 


PLATE  MILLS. 

The  temperature  conditions  existing  in  the  plate  mills  differ  in 
Fome  important  respects  from  those  described  in  connection  with  the 
blooming  and  slabbing  mills.  In  the  first  place,  the  furnaces  in 
which  the  slabs  are  reheated  are  usually  horizontal.  A  horizontal 
crane  is  used  in  charging  the  slabs  for  these  furnaces  and,  while  the 
craneman  is  not  required  to  be  exposed  to  the  direct  heat  rising  from 
soaking  pits  beneath  him,  the  temperature  to  which  he  is  exposed 
when  the  large  doors  of  the  slab-heating  furnaces  are  open  is  ex- 
tremely high.  The  exact  conditions  depend  largely  on  the  type  of 
crane  or  machine  which  is  used.  In  some  of  these  machines  the  cab 
is  so  arranged  that  the  craneman  is  brought  very  close  to  the  furnace 
door  when  the  carriage  moves  forward  to  put  the  slab  into  the 
furnace  or  to  draw  it  out.  In  machines  of  another  type  the  cab  is 
fixed  and  the  carriage  moves  forward  under  the  control  of  the  crane- 
man without  carrying  him  into  a  zone  of  unusual  heat.  Nevertheless, 
under  the  very  best  conditions,  the  heat  to  which  the  workmen  per- 
forming this  particular  operation  are  exposed  is  unusually  great    In 
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the  particular  plate  mill  for  which  temperatures  are  shown  here  the 
temperature  in  the  cab  of  the  charging  crane  was  116^  when  the 
outside  temperature  was  88°.  The  position  of  the  charging  craneman 
for  horizontal  furnaces  is  superior  to  that  of  the  craneman  connected 
with  soaking  pits  in  that  there  is  usually  much  less  exposure  to  fumes, 
smdce,  and  exhausting  gases. 

As  severe  as  this  work  is,  however,  conditions  are  very  much  better 
than  those  which  existed  in  the  plate  mills  less  than  20  years  ago. 
At  that  lime  the  slabs  were  charged  into  furnaces  by  hand  on  long, 
flat  bars  known  as  ^^  peels.''  Four  men  were  usually  required  to 
handle  the  peel  in  charging  large  slabs.  In  addition  to  performing 
the  hardest  manual  labor  they  were  brou^t  directly  up  iigainst  the 
furnace  door  and  there  they  had  to  stand,  exposed  to  the  full  heat, 
untfl  they  could  properly  adjust  the  peel  so  that  the  piece  would  be 
placed  at  exactly  the  right  position.  There  is  at  least  one  mill  in 
Pittsburgh  in  which  these  very  conditions  can  still  be  seen. 

Similarly,  in  handling  the  slabs  at  the  rolls  a  great  improvement 
in  the  working  conditions  has  come  through  the  use  of  mechanical  de- 
vices. In  the  old  plate  mills  four  men  were  usually  required  on 
each  side  of  the  rolb  to  handle  the  plate.  Hot  scale  was  blown  off 
the  plates  and  flew  back  against  the  men,  and  though  they  pro- 
tected themselves  by  wearing  wire  masks  and  leather  aprons  they  were 
frequently  severely  burned  by  the  explosions.  Moreover,  in  ord&r 
to  handle  the  plate  it  was  necessary  for  them  to  be  very  close  to  it, 
and  as  most  of  the  older  plate  mills  were  cmly  ^^  two-high  "  the  plate 
had  to  be  lifted  to  the  level  of  the  top  roll  in  passing  it  back  after 
each  pass.  It  is  almost  impossible  to  give  a  correct  appreciation  of 
the  extreme  conditions  of  heat  and  danger  imder  which  these  men 
worked,  and  although  the  hookers  who  are  required  alongside  the 
roll  table  in  the  modem  mills  work  under  somewhat  exhausting  con- 
ditions, their  condition  is  immensely  superior  to  that  of  the  men  in 
the  plate  mills  of  the  type  used  some  20  years  ago.  Some  concep- 
tion of  the  conditions  under  which  this  work  was  performed  will 
be  gained  from  reading  the  detailed  description  of  one  of  the  plate 
mills  of  this  type,  as  it  existed  in  1895.  The  description  was  written 
by  the  former  superintendent  of  that  mill.  (See  pp.  51&-522.) 
All  almost  equally  great  advance  has  been  made  in  alleviating  the 
conditions  connected  with  handling  the  plates  after  rolling.  Under 
the  old  conditions  the  plates  passed  out  on  the  floor  of  the  mill  and 
were  then  dragged  either  by  men  or  mules  over  the  iron  plates  which 
formed  the  floor  of  the  mill  down  toward  the  finishing  end  of  the 
mill.  The  constant  passage  of  these  red-hot  plates  made  the  iron 
floor  of  the  mill  extremely  hot,  and  it  is  impossible,  from  any  work 
now  done  in  the  steel  industry,  to  form  any  conception  of  the  exact 
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conditions  to  which  the  men  who  dragged  these  plates  were  e:q>osed. 
Even  when  mules  were  used  to  do  the  actual  hauling  of  the  plates 
the  men  had  to  lift  the  plate  on  and  off  the  buggy,  and  in  doing  this 
were  exposed  to  the  full  heat  from  the  plates.  The  heat  was  ren- 
dered even  more  disagreeable  and  exhausting  by  the  fact  that  the 
floor  was  frequently  sprinkled  in  order  to  keep  down  the  dust  and 
to  cool  the  floor  as  much  as  possible.  In  consequence,  a  cloud  of 
steam  almost  constantly  enveloped  these  workmen.  The  plates  were 
straightened  either  by  the  use  of  sledges  or  by  rolling  heavy  iron 
rollers  back  and  forth  over  the  surface  of  the  plates.  In  doing  the 
work  by  either  of  these  methods  the  men  were  exposed  to  the  most 
extreme  heat. 

Under  modem  methods  the  plate  is  not  handled  at  all  by  hand 
from  the  time  it  reaches  the  rolls  until  it  reaches  the  shears,  the  only 
work  of  the  men  in  connection  with  it  consisting  in  marking  it  for 
shearing  after  it  has  become  fairly  cool  in  passing  through  the 
straightening  rolls.  The  straightening,  furthermore,  is  done  auto- 
matically by  means  of  a  device  which  has  been  described  in  preceding 
pages  of  this  report. 

In  the  following  table  are  shown  the  temperatures  for  three  posi- 
tions in  one  of  the  more  modem  plate  mills : 

PLATB  MILLS:  TBMPBBATtntB  CONDITIONS  TO  WHICH  WOBKMBN  ABB  BXPOfBD 
DXJBING  PABTICXJLAB  OPERATIONS. 

Workmen  apoied  conHnuotUljf  during  perkd$  tpeetfitd. 


Nmn- 
berof 

Tempen- 
tore  (de- 
grees Fab- 
rsnbelt). 

Positfcm    at    which 
ggpjnitare     was 

Operation  per- 

fonnedatihto 

position. 

Oooopations 
of  men 
affected. 

Num. 
berof 
men 
affect- 
ed on 
each 
torn. 

Dnra- 

each 
expo- 
sure 
(mln^ 
otes). 

Nam. 
berof 
tJmes 
re- 
peal- 
edoo 
eaeh 
turn. 

Totttltiae 
ea^num 
toezposed 
durtageach 
turn. 

read- 
tog. 

Out- 
side 
In 
shade. 

At 

His. 

Mln- 
utes. 

1 

88 
87 

85 

n6 

/»« 
Vioo 

niao 

V130 

Cab  of  charging  crane. 

ScMwrnaifsplatform. 
Bluest    tempera- 
tore  when  slab  was 
on  ^ame   side   of 
roUs  as  pUtform; 
lowest    when    on 
opposite  side. 

f  At  iMMkefs  position. 
Highest    tempera- 
tore  when  slab  was 
on  same  side  of  ta- 
ble as  hooker;  low- 
est when  on  oppo- 
site side. 

Chargtog  and 
drawing 
slabs. 
^Operates 
screw. 

Ope  rates 
man  Ipula- 
tors,   table, 
and     table 
rollers. 

With    long 
hook  tains 
slab   and 
guides  it  in- 
So  rolls. 

Charging 
cranemen. 

Seiewman.. 

Table  ler- 
ennan. 

Hookers 

2 

1 
1 

3 

30 

13 

6 

>13 
•13 

•13 

2 
8 

>  Minimum, 
s  Maximum. 
•  Less  delays,  with  yery  brief  toterral  of  lower  temperature  between  slalM. 
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BAB  AND  OTHXB  SMALL  MILL& 

The  temperature  conditions  in  the  small  mills  do  not  require  any 
very  extended  comment  in  view  of  what  has  already  been  said  about 
the  various  conditions  in  the  larger  mills,  the  chief  difference  con- 
sisting in  the  fact  that  in  the  small  mills  the  pieces  of  metal  handled 
are  smaller  and  the  operations  are  more  largely  performed  by  hand. 
In  most  of  the  smaller  mills  erected  at  the  present  time  the  furnaces 
are  of  the  continuous  type,  and  when  the  work  is  going  properly  the 
men  connected  with  the  furnace  crew  are  not  exposed  to  any  great 
heat.  It  sometimes  happens,  however,  with  these  furnaces  that  the 
billets  become  disarranged  on  the  hearth  of  the  furnace  or  stick  to 
the  hearth.  In  such  cases  it  is  necessary  for  the  men  to  straighten 
up  the  billets  or  to  pry  them  loose  from  the  floor  of  the  furnace. 
In  doing  this  they  are  exposed  to  extreme  heat  and  can  work  for  only 
a  few  minutes  at  a  time.  The  work  must  necessarily  be  done  rapidly, 
as  any  delay  of  this  kind  is  likely  to  cause  the  loss  of  an  entire  heat 
of  billets.  With  the  older  furnaces,  from  which  the  metal  is  charged 
and  drawn  by  hand,  the  various  men  connected  with  the  furnace 
crew  are  exposed  to  very  high  temperatures,  and  moreover  perform 
extremely  hard  work  during  the  time  of  their  exposure. 

The  men  in  the  rolling  crew  perform  very  hard  work  under  con- 
ditions of  comparatively  high  temperature.  The  heat  to  which  they 
are  exposed  rises  partly  from  the  pieces  of  steel  which  they  are 
handling,  partly  from  the  rolls,  which  of  course  become  highly 
heated  as  the  hot  pieces  of  steel  pass  over  them,  and  partly  from  the 
hot  metal  plates  which  form  the  floor  of  the  mill.  During  the  sum- 
mer months  these  plates  are  so  hot  that  the  men  are  forced  to  wear 
shoes  with  heavy  soles  of  wood  or  leather  to  protect  their  feet. 
Even  with  this  protection  the  feet  become  badly  calloused. 

The  men  who  drag  the  bars  and  other  small  pieces  of  steel  out  onto 
the  hot  beds  are,  of  course,  exposed  to  considerable  heat  and  are  par- 
ticularly subject  to  the  heat  rising  from  the  cast-iron  plates  which 
form  the  floor  of  the  mill.  In  many  of  the  more  recently  constructed 
mills  automatic  conveyors  have  done  away  with  the  necessity  for  this 
work. 

TTTBE  MILLS. 

Some  of  the  severest  work  in  the  steel  industry  under  the  old  con- 
ditions was  that  in  the  tube  mills.  The  severity  of  the  work  arose 
from  the  fact  that  practically  all  the  operations  connected  with  the 
making  of  tubes  have  to  be  performed  close  to  the  furnace  in  order 
that  the  steel  or  iron  may  be  formed  into  pipe  while  it  is  still  at  a 
welding  heat.  Furthermore,  in  the  early  days  of  the  industry 
certain  technical  reasons  also  made  it  convenient  to  have  the  steel 
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charged  in  the  furnaces  from  pits  below  the  general  level  of  the 
mill.  In  these  pits  the  workmen  were  entirely  cut  off  from  the  out- 
side air,  and  while  performing  hard  manual  labor  were  exposed  to 
extremely  high  temperatures. 

Welded  tubes  are  made  by  two  different  processes,  known,  respec- 
tively, as  "lap  welding"  and  "butt  welding."  In  lap  welding  the 
edges  of  the  steel  are  lapped  over  and  the  weld  is  formed  by  rolling 
the  lapped  tube  over  a  mandrel.  In  butt  welding  the  edges  are  sim- 
ply brought  up  against  each  other  and  welded  in  this  position  by 
drawing  the  tube  through  a  bell-shaped  die. 

The  temperatures  for  tube  mills  were  obtained  in  two  plants.  In 
Tube  Mill  No.  1  the  conditions  shown  represent,  perhaps,  the  very  best 
conditions  existing  in  connection  with  this  work  in  any  plant  of  the 
country.  Almost  every  device  which  can  in  any  way  relieve  the 
workmen  has  been  installed,  and  the  building  in  which  the  tube  mills 
are  housed  is  particularly  comfortable  during  the  summer  months  on 
account  of  its  large  size  and  unusually  high  roof.  The  very  great 
effect  of  the  installation  of  various  devices  for  alleviating  the  heat 
in  this  mill  can  be  clearly  seen  in  the  records  which  are  shown  in  the 
following  pages.  For  example,  in  Tube  Mill  No.  1  the  temperature 
in  the  butt- welding  furnace  for  position  No.  1,  that  of  the  welder, 
was  116**  when  the  electric  fan  was  being  nm  and  132°,  or  16°  higher, 
when  the  fan  was  stopped.  Similarly,  in  position  No.  2  the  tempera- 
ture was  94°  with  the  fan  in  operation  and  116°,  or  22°  higher,  with- 
out the  fan  in  operation.  Besides  the  electric  fans  at  these  positions, 
the  men  were  abo  protected  from  the  heat  of  the  furnaces  by  water- 
cooled  shields  and  in  various  other  ways.  Consequently,  the  extreme 
temperature  to  which  the  men  in  these  positions  would  have  been 
subjected  without  the  use  of  protecting  devices  was  probably  as  high 
as  150°.  It  should  be  noted  that  much  of  the  effect  of  these  fans 
came  from  the  fact  that  they  were  inclined  at  such  an  angle  that  the 
hot  air  was  blown  upward  and  in  this  way  rapidly  removed  from 
the  workmen.  In  Tube  Mill  No.  2  a  different  and  less  satisfactory 
system  of  cooling  the  air  is  used.  This  consists  in  the  use  of  special 
ventilating  pipes  which  convey  the  air  from  a  central  fan  blower. 
These  pipes  probably  supply  almost  as  much  air  as  the  fans  in  Tube 
Mill  No.  1,  but  their  general  position  tends  to  bring  the  heat,  which 
would  naturally  rise,  down  on  the  workmen  instead  of  carrying  it 
away. 

The  principal  difference  between  the  heat  conditions  in  lap  welding 
and  butt  welding  consists  in  the  fact  that  in  the  former  method  the 
pieces  are  of  large  size  and  the  exposure  from  each  piece  lasts  some 
time,  while  in  butt  welding  the  pieces  are  very  much  smaller  and 
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there  is  less  heat  from  the  individual  piece;  but  at  the  same  time  the 
work  is  d<me  so  rapidly  that  there  is  an  almost  constant  succession  of 
hot  tubes  passing  each  working  position.  The  description  of  the 
general  operations  in  the  tables  which  follow  are  sufficiently  clear  to 
make  further  conmient  on  the  temperature  conditions  in  these  mills 
unnecessary.  It  should  be  noted  that  in  each  of  the  two  plants  tem- 
peratures are  shown  for  both  butt  welding  and  lap  welding. 

TEMPERATURE  CONDITIONS  TO  WHICH  WORKMEN  ARE  EXPOSED  DURINO  PAR- 
TICULAR OPERATIONS. 

TUBE  MILL  NO.  1-LAP-WBLD  FURNACB. 

Workmen  expoud  eonUmumtiif  duririff  pertodt  tpedfied. 


Num- 
ber of 

Tenipank 
tare  (de- 
grees Fah- 
renbelt). 

Poeftion    at    which 
^temperature     was 
taken. 

Operatkm  per- 
formed at 
thtopoeltkm. 

Occupations 
of  men 
aitected. 

Num- 
ber of 

men 
affect- 
ed on 

each 
turn. 

Dura- 
tion 
of 
each 

Num- 
ber of 
timet 
re- 

Total  time 
each  man 
is  exposed 

during  each 
turn. 

Oot- 

ikle 

In 

•hade. 

At 

"St 

expo- 
sure 
(min- 
utes). 

edon 
eaeh 
turn. 

Hrs. 

MlB- 

utei. 

1 

85 

\    06 

|30  feet  ftpom  fumaoe. . 

rChaiglngskelp 
\    Into  furnace. 

Jchargers.... 

2 

•30 

11 

6 

30 

9 

U 

>W 

6  feet  from  trough.... 

Operating 
electric  con- 

Sise    and 

2 

•46 

11 

8 

16 

cross  roUersL 

tfoUersforS 

sets  of  rolls. 

8 

86 

196 

3to4feetfromendof 
pipe. 

Rolling    pipe 
over  to  Sack 
ender. 

Takers^... 

2 

«46 

11 

8 

IS 

4 

86 

190 

83  feet  back  from  for- 
naee. 

Operating  bar- 
pgUingma. 
chinery. 

Bar  pullers.. 

2 

•46 

11 

8 

16 

Wotkmtn  npotei  momentartip  to  heat  uvtrol  Hme*  iurtng  periods  epedfiei. 


6 

86 

•98 

8  feet  tnm  ftimaoe 
and  bending  box. 

Pulling  skelp 
out  of  fur- 
nace and  hi- 
to   bendins 
die. 

Benders 

2 

«45 

11 

8 

16 

6 

88 

•134 

12  feet  back  from  (^ 
naoe. 

Rolling   pipe 
Intoweld&g 
trough. 

Turners- 
'     down. 
Pit  hand.... 

2 
1 

446 

11 

8 

U 

7 

88 

•  96 

26  feet  back  of  fur- 
nace. 

Rolling    pipe 
hito  trough 
of  chaiging 
macihine. 

Pit  hands... 

4 

130 

11 

6 

30 

8 

86 

198 

6  feet  from  furnace 
and  rolls. 

Putting  balls 
on  bar. 

Bailers 

4 

«60 

0 

9 

1  No  ten. 

STben  rest  30  mimites. 

s  Electric  hn.    Where  the  working  positions  are  not  covered  by  Cuis  they  are  not  needed. 

«Tliaiieitl6miimtaa. 
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mCFBBi^TUBS  OOKPinOllS  TO  WBICH  WOBX1IKN  ABE   BZPOBBD  I»UBIMO  PAB- 
TIOULAB  OPCBATXOim-OMttUMi. 

TUBB  MILL  NO.  1— BtTTT-WflLD  mH  ACB. 


Norn- 
b«r«f 

inc. 


^ 


Out- 
lidt 
in 


At 

as 


Poittloii    at    nM* 


All 


Num 
btrai 


edoa 


expo- 
sure 
(min- 
utm). 


Dor*- NiuB- 
m  berof 


edon 


Toteltime 

isezpoted 

dartngettcli 

tuin. 


Ha. 


Min. 
otai. 


I: 

87 

« 

87 


P116 

«m 

1113 

>110 

\>116 
»88 
186 
f>108 
VllO 
1108 


6  fB6t  froin  dinwtnf 
«id«ftanaoo. 


.4  fMt  tai  ftpot  of  draw- 
tug  tnd  of  tanaoo. 

10  to  18  fMt  tnm 
ohafginf  end  of  ftir* 


}W«ldiiic. 


Wekien.. 


Bti 


f 


IM 

100 
LU08 

>85 

^104 
•74 
•7» 

^104 
78 


4  feet  from  draw 
beooh  i&  ftoot  of 
fkinaoe. 

Atbeiioli,18tol4fBet 
'  froni  Ikoiit  of  ftir- 


lBftlf> 

oAt 
to 


BoUtavoffbot 
pipe. 


^Ptokm 

Hook  mil- 


isiaeroltort. 


(At  eeet  bMk  of  imi, 
'^18  to  90  feet  from 
.  ftoot  of  teneee. 
At  end  ef  bflooh.  48 
fBet  from  liront  of 


lAt 


from 


■  10111,8 
cndofbcf 


lllovliif  beoeh.  {^JJl*"***^-  }     a 


BemoTlBf 
tongi  Uroni 
botpipe. 

jChNHoUinc... 


Take. off 

tODfS. 

OoeiioUen. 


'15 

«15 

•15 
«80 

«80 

«80 
«80 


141 


23 
141 


141 

141 
141 


30 
90 


90 
90 


TUBB 

VofKeMU  txpotw 


NO.  S-LAP-WBLD  rURNACB. 


•  133 


(•113 
•110 

•130 


/•189 
V190 

•108 


13  fMt  fttom  ebargtaif 
end  ef  bending  fur- 


r  fBet  fttom  drawing 
end  of  bending  fur- 
naoe. 
Along  drawing  bcnoh, 
4to8feetfttomend 
of  botpipe. 


13  feet   book  fttom 
fhnt    of    welding 


At  welding  ralli,  no 
pipe  running 
uraagb  roUe. 


Poihing  ekelp 
into  plaoe 
end    Dond- 


of 

Operating  mo- 
tor of  aoarf- 
ingmoc 

Oatohing 


and  walking 
baokidStt. 

Boiling  pipe 
into  tiwA 
andpudimg 
pipe  into 
welding 
roUa. 

Patting    baa 


Poko^ne. 


Heaters. 
Hook  n 


Boll-overs.. 
BaUmen.. 


•16 


<16 


•16 

<16 


141 

22 
33 

141 
33 


80 


40 
80 


>  Oereced  bjr  eieetrio  IHL 

•  NoeleoWolm.   Heatdneto 
and  is  oloee  to  end  of  pipe. 

•  Tben  reet  SO  minatee. 
•TbenieetU 

•  T 


pasHca  of  long  pipe  (40  feet)  and  tbe  fMt  tbat  man  holds  end  with  tongs 


wii  takm  bjr  pipea  oairjing  blaiCa  of  air  from  blower  fsn. 
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TSlfPBBATUBB  OOMDITIONS  TO  WHICH  WOBElfEN  ABB  BXP06BD   DUBINO  PAB- 
TICULAB  OPBBATIONS-Coiioliided. 

TCBB  MILL  NO.  8-BI7TT-WBLD  WVUSACE. 

Workmm  €tpo9td  amtimwimti^  iurtitg  ptrtoiM  $pteUM, 


Norn 
berof 
read- 
tog. 


Temp«r»- 
tcmCde- 


renbatt). 


Out- 
side 
to 


At 

te£- 


Podtton  tt  wfakli 
tempentare  was 
taken. 


Opantton  p€f^ 
formed  at  (hit 


Oooopfttloiis 
allected. 


Num< 
beref 

iflect- 
edon 
each 
torn. 


tkm 
of 

expo- 
utaa). 


DuTft-Nom- 


b«rof 


peat- 
edon 
eadi 
tam. 


Total  ttoie 
eaohman 
isezpoied 
during  eadi 
turn. 


Hn. 


Min. 
utaa. 


f>180 
>180 


ilU 


i  8  feet  back  of  cbaig- 
r   ing  «id  of  fumaoe. 

4  feet  Cram  drawtog 
endolfunaoe. 


AloD0ride  drawtog 
beucb  witb  hot 
pipe] 


[PoktDctoand 
aboTiiif  up 

Catobmsakelp 
with  tonga 
and  putting 
bell  over 
tona. 

GatOulng  tongi 
with  hook 
and  walking 
back  along 


Poke-ina... 
iShore-ups.. 
Weldan.... 


Hook  nin- 


}«20 
«20 


•20 


16 


20 
40 


1  PoaitioDa  oovered  at  tinie  teinpMBtoie  waa  takan  by  pipaa  oasying  blaaca  of  air  from  blower  fan. 
*  Then  reat  20  mlnntea. 
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CHAPTER  XIII. 

WOBKIHO  OOKOinOHS  AHD  EFFICIEKCT  A8  AFTECTES  BT  TXB 
SPEED  AKD  SEYEBITT  07  THE  WOBX. 

nrrRODUCTiOH. 

The  mo6t  striking  characteristic  of  the  American  steel  industry  has 
always  been  its  tremendous  productive  efficiency.  Although  the 
American  steel  makers  have  contributed  much  to  the  improvement  of 
the  quality  of  steel  and  to  the  eccmomy  of  its  production,  their  efforts 
have  been  directed  principally  to  securing  the  largest  outputs  which 
the  equipment  at  their  disposal  was  capable  of  turning  out,  and  to 
devising  such  improvements  in  the  equipment  that  still  greater  pro- 
ducticm  might  be  secured.  The  American  steel  makers'  habit  and 
boast  of  "  beating  the  record  "  has  always  been  a  byword  in  the 
industry. 

Some  conception  of  the  tremendous  increases  in  productive  efficiency 
may  be  given  by  the  statement  that  in  the  40  years  from  1869  to  1909 
the  annual  output  of  the  blast  furnaces  increased  fr(Mn  66.5  tons  per 
man  to  596.4  tons.  The  average  annual  product  per  man  in  1909  was 
therefore  nine  times  as  great  as  in  1869.  Similarly  in  the  steel  works 
and  rolling  mills  the  annual  production  of  finished  products  increased 
from  28.8  t<His  per  man  to  102.4  tons.  In  this  branch  of  the  industry 
therefore  the  production  per  employee  in  1909  was  three  and  a  half 
times  as  great  as  in  1869.  A  clear  insight  into  the  general  nature  of 
these  increases  in  productive  efficiency  and  in  the  periods  during 
which  they  took  place  is  given  in  the  following  table  compiled  from 
reports  of  the  Bureau  of  the  Census.  It  should  be  noted  that  in 
the  case  of  steel  works  and  rolling  mills  the  real  increases  in  pro- 
ductive efficiency  have  tended  to  be  obscured  by  the  fact  that  there  has 
been  a  constant  tendency  toward  the  production  of  much  more  highly 
finished  articles,  which  of  course  require  a  larger  amount  of  labor 
than  the  more  elementary  products. 

This  table  is  intended  to  give  only  a  general  idea  of  the  remark- 
able increases  in  productive  efficiency  which  have  taken  place  in  the 
steel  industry  in  the  past  40  years.  The  data  presented  are  only 
approximate,  and  in  the  steel  works  and  rolling  mills  particularly 
they  embrace  such  diversified  products  that  exact  conclusions  based 
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upon  the  figures  should  not  be  made.  The  increases  referred  to  can 
be  more  accurately  analyzed  and  their  significance  better  understood 
by  studying  the  several  departments  separately.  This  is  done  in  the 
succeeding  sections  of  this  chapter.  It  is  desirable,  however,  to 
anticipate  the  results  of  such  studies  to  the  extent  of  emphasizing 
the  fact  that  while  the  increase  in  the  productive  efficiency  of  em- 
ployees has  been  tremendous,  the  methods  of  production  and  the 
machines  and  appliances  used  have  been  so  completely  revolutionized 
during  the  period  under  consideraticm  that  in  the  majority  of  cases 
the  physical  and  mental  effort  necessary  to  obtain  the  result  has 
actually  been  lessened.  Any  assumption,  therefore,  that  increases 
in  the  amount  of  product  per  employee  mean  equal  increases  in  the 
amount  of  human  energy  expended  are  likely  to  be  erroneous  and 
should  be  made  with  the  greatest  caution,  only  after  a  complete 
analysis  of  the  methods  by  which  these  increases  have  been  obtained. 

AVERAGE  NUMBER  OP  EMPLOYEES,  PRODUCTION,  AND  AVERAGE  AND  RELATIVE 
OUTPUT  PER  EMPLOYEE  IN  BLAST  FURNACES,  AND  IN  STEEL  WORKS  AND 
ROLLING  MILLS  IN  SPECIFIED  YEARS,  1809  TO  1909. 

(Compiled  from  Special  Reports  of  Census  Office,  Mamifaotures,  1905,  Part  IV,  and  from  PreUmlnafy 
Report  on  Iron  and  Steel  for  1903,  lasoed  bj  the  Ceosns  Bnrean,  Angost  25, 1911.) 


Items. 


1860 


1879 


1880 


1809 


1904 


BLAST  FUBNACK8. 

Total  employees  (average  number) . . 

Pig-iron  production  (gross  tons) 

Average  annualoutput  per  employee 

(nosstons) 

Rdative    output    per    employee 

(1860-100) 

mEEL  WOBKS  AMD  BOUIKO  MULfl. 

Total  employees  (average  number) . . 
Production   of  nnished   products 

(gross  tons) 

Average  annual  output  per  employee 

(gross  tons) 

ReKtive  output  (1869- 100) 


27,554 
1,833,000 

66.5 

100 


47,099 

1,382,000 

28.3 
100 


41,005 
3,376,000 

81.0 

122 


96,164 

3,046,000 

3L7 
112 


34,4SS 
8,845,000 

256.6 

886 


140,687 

7,888,000 

52.6 
186 


41,121 
14,452,000 

851.6 

529 


190,708 

15,066,000 

78.9 
279 


87,414 
16,028,000 

444.4 


2a,  802 

18,217,000 

82.1 
290 


43,018 
25,652,000 

596.4 

897 


900, 1» 

26,680,000 

102.4 
862 


In  spite  of  the  fact  that  the  human  effort  required  has  decreased, 
there  is  the  strongest  reason  for  making  a  careful  examination  of  the 
actual  severity  of  the  work  done  in  the  iron  and  steel  industry  at  the 
present  time.  Such  an  examination  must  be  made  largely  by  the 
comparative  method.  It  is  almost  impossible  to  convey  in  any  way 
a  satisfactory  conception  of  the  absolute  amount  and  severity  of  the 
work  done  in  any  particular  branch  of  the  industry,  for  not  only 
are  exact  observations  and  measurements  lacking,  but  there  are  no 
satisfactory  terms  in  which  such  data  might  be  expressed.  It  is 
possible,  however,  to  show  how  conditions  at  the  present  time  com- 
pare with  those  which  formerly  existed  in  the  industry,  and  also 
through  the  published  comments  of  foreign  visitors  on  American 
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industry  to  show  how  the  work  as  done  in  America  compares  with 
that  in  other  coimtries.  Data  for  such  comparisons  exist.  Several 
of  the  large  companies  have  furnished  complete  records  of  produc- 
tion, extending  over  a  long  period  of  years,  during  which  there  have 
been  great  advances  in  production,  and  the  frequent  visits  of  Eng- 
lish and  Grerman  manufacturers  have  resulted  in  the  publication  of 
the  impressions  of  competent  judges  concerning  the  comparative 
severity  of  the  work  in  the  United  States  and  in  Europe.  These 
impressions  are  particularly  valuable,  because  all  of  these  visitors, 
stnick  by  the  great  productive  capacity  of  American  works,  were 
interested  in  inquiring  as  to  the  effect  of  the  work  on  the  employees. 

In  considering  the  impressions  of  ihe  British  manufacturers  it  is 
highly  important  that  the  period  at  which  they  were  made  should 
be  taken  into  consideration,  because,  as  will  be  shown  later,  the  work- 
ing conditions  in  the  American  steel  industry  were  so  completely 
revolutionized  between  1890  and  1900  that  the  character  and  severity 
of  the  work  were  entirely  altered,  while,  on  the  other  hand,  the  English 
steel  works  were  not  greatly  changed  during  the  same  period.  There- 
fore, between  the  beginning  and  end  of  this  decade  a  complete  change 
is  found  in  the  views  of  the  visitors  with  regard  to  the  character  and 
.severity  of  the  work  done  in  the  American  steel  industry. 

In  1890,  when  the  British  Iron  and  Steel  Institute  first  held  its 
annual  meeting  in  the  United  States,  comments  were  made  by  nearly 
all  of  the  visitors  with  regard  to  the  great  severity  which  American 
methods  of  manufacture  imposed  upon  its  workmen.  For  example, 
one  of  the  speakers  before  the  institute  in  1890  commented  as  follows: 

On  this  point  a  prominent  English  steel  maker  wrote  to  me  recently, 
after  a  visit  he  had  paid  to  several  of  your  leading  works :  "  Of  course 
the  output  was  very  larjge  from  each  pit,  and  tnis  was  attained  by 
great  facilities  for  bringing  up  and  ^ttmg  away  materials,  and  keep- 
ing everything  at  high  pressure.  The  men,  I  dare  say,  are  paid  well, 
but  it  was  hot  weather  when  I  was  there,  and  they  were  certainly 
selling  their  lives."  ^ 

This  remark  applies  only  to  the  Bessemer  department,  but  the  fol- 
lowing statement  covering  in  a  general  way  those  in  other  departments 
was  made  ^  as  a  result  of  the  same  visit : 

The  "  bosses  "  drive  the  men  to  an  extent  that  the  employers  would 
never  dream  of  attempting  in  this  country.  There  are  trade-unions,* 
but  they  do  not  seem  to  be  able  to  protect  the  men  in  this  respect 
The  bosses  have  the  faculty  of  driving  the  men  and  getting  the  maxi- 
mum work  out  of  them,  and  the  men  do  not  seem  to  nave  the  inclina- 
tion or  the  power  to  resist  the  pressure. 

^  James  Dredge,  in  Holley  memorial  addreM,  Journal  of  the  Iron  and  Steel  Institute, 
No.  II,  1890,  p.  S80, 
*  James  Kltaon,  in  Contamporary  Reylew,  toI.  59,  p.  029w 
'  At  this  time  there  were  nnlona  in  sereral  steel  mllla. 

7447«»— S.  Doc.  110, 62-1,  voL  3 22 
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Numerous  other  impressions  on  this  subject  might  be  quoted,  but 
they  are  uniformly  of  the  same  general  tenor  and  may  be  accepted 
as  the  opinions  of  men  thoroughly  competent  to  judge  the  situation. 

In  1902  a  special  commission  was  appointed  by  the  British  Iron 
Trade  Commission  to  visit  the  American  steel  works  and  to  report 
upon  all  industrial  phases.  The  technical  study  of  the  industry  was 
subdivided  so  that  each  student  should  be  an  expert  in  the  particular 
field  to  which  he  was  assigned.  The  impressions  of  these  observers, 
published  in  a  special  report/  not  only  throw  a  great  deal  of  light  on 
the  tremendous  revolution  in  working  conditions  which  occurred  be- 
tween 1890  and  1900,  but  also  give  a  dear  conception  of  the  relative 
speed  and  severity  of  the  work  in  the  United  States  as  compared  with 
England.    An  analysis  of  the  impressions  of  these  men  is  as  follows  : 

(1)  That  machines,  furnaces,  and  productive  equipment  generally 
are  driven  harder  in  America  than  in  England,  and  that  the  in- 
tensity of  the  work  and  the  amount  of  attention  required  are,  there- 
fore, much  greater  than  in  the  latter  country ;  but 

(2)  In  all  departments,  owing  to  the  introduction  of  mechanical 
devices  and  improved  processes,  the  manual  labor  required  and  the 
general  severity  of  the  work  is  much  less  than  in  England ;  and 

(8)  Owing  to  the  use  of  larger  and  roomier  buildings  and  the 
elimination  of  many  of  the  worst  sources  of  heat,  the  work  is  done 
under  less  exhausting  conditions  in  the  United  States  than  in 
England. 

This  applies  to  every  department  of  the  industry  except  perhaps 
the  Bessemer  department,  in  regard  to  which  no  specific  reference 
is  made  by  any  of  the  English  observers.  In  the  Bessemer  depart- 
ment it  is  believed  that  American  conditions  are  at  least  as  good  as  in 
England,  for  while  the  amount  of  product  handled  per  man  in  the 
United  States  was  in  1901  nearly  six  times  as  great  as  in  England, 
the  woric  in  practically  all  of  the  English  converting  plants  was  done 
under  conditions  which  had  been  largely  eliminated  in  the  United 
States  between  1890  and  1900.  A  great  many  of  the  English  Bes- 
semer plants  in  1902  still  used  cupolas  for  melting  down  most  of  the 
iron  used  in  their  converters,  and  also  cast  the  steel  in  pits,  methods 
which,  as  will  be  more  fully  explained  later  on,  constitute  extremely 
exhausting  and  inefficient  working  conditions.  The  opinion  of  the 
various  English  observers  is  given  in  detail  in  connection  with  each 
of  the  departments  to  which  their  remarks  apply. 

It  should  not  be  understood  from  the  above  mention  of  improve* 
ments  that  the  steel  industry  does  not  require  hard  and  exhausting 
labor.  As  a  matter  of  fact,  it  is  characterized  by  much  of  the  hardest 
and  most  exhausting  toil  known  in  the  entire  field  of  industry.    It  is 

lAmalcan  Indnstzlal  CondltioBi  and  Gompetttloii.  Seport  of  BiltMi  Izwi  Tna%  Amo- 
cUtlon  Commlailoii,  1902. 
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important,  however,  to  understand  that  in  general  an  improving 
situation  is  being  dealt  with  and  one  which,  in  many  respects,  is 
superior  to  that  in  foreign  countries. 

BLAST-FUHVACB  DIPARTMEHT. 

nrcBEASss  nr  pbodttctive  stficiekot. 

As  has  been  pointed  out  in  the  preceding  section,  the  increase  dur- 
ing the  past  40  years  in  the  productive  efficiency  of  the  employees  con- 
nected with  blast  furnaces  has  been  very  great.  This  increase  has 
been  almost  altogether  the  result  of  the  introduction  of  mechanical 
appliances  for  handling  the  materials  and  products  of  the  furnaces,, 
the  improvements  in  the  type  of  the  furnaces,  and  the  advancement 
of  metallurgical  knowledge.  Almost  without  exception  the  changes 
in  the  equipment  and  the  method  of  operation  have  greatly  lessened 
the  amount  of  severe  and  exhausting  labor  required  in  this  depart- 
ment. 

In  order  to  show  in  a  dear  and  accurate  manner  the  increase  in 
productive  efficiency  that  has  taken  place  in  the  blast-furnace  de- 
partment, the  data  as  to  production  have  been  compiled  for  one  of 
the  largest  plants  in  the  country  covering  year  by  year  the  period 
from  1890  to  1910.  This  plant  during  the  entire  period  has  been 
unusually  efficient,  not  only  as  regards  output,  but  as  regards  the 
economy  of  fuel  and  labor.  The  data  referred  to  are  shown  in  the 
following  table : 

AVERAQB  NUMBER  OF  EMPLOYEES,  DAYS  IN  OPERATION,  PRODUCTION,  AND 
AVERAGE  AND  RELATIVE  OUTPUT  PER  EMPLOYEE  PER  DAY  IN  THE  BLAST  FUR- 
NACBS  OF  A  LAROB  STBBL  PLANT,  1800  TO  1910. 


Y«n. 

AT«n«» 

number 

ofem- 

ployMB. 

Dmysin 

Toiupro> 
doosd. 

ATtttM 

outpttt 

perdmy 
(toof). 

RaUtive 

output 

per  man 

per  day 

(^910-: 

100). 

1910 

91S 

868 

709 

876 

940 

902 

906 

1,066 

1,246 

1,022 

975 

986 

1,000 

929 

812 

1,013 

763 

749 

833 

812 

607 

375 
286 
198 
328 
831 
338 
288 
281 
366 
351 
356 
365 
854 
315 
262 
284 
209 
144 
277 
275 
273 

1,455,706 

1,376,431 

864,876 

1,371,771 

1,232,772 

1,192.693 

1,085.287 

999,623 

1,080.799 

949,880 

823,539 

873.065 

811,851 

771,394 

583,176 

643,646 

466.376 

297.972 

550,767 

368,725 

250,504 

5.8 
5.6 
6.2 
4.8 
4.0 
4.0 
4.0 
3.4 
2.4 
2.6 
3.4 
2.4 
3.8 
3.6 
2.8 
3.2 
2.9 
2.8 
3.4 
L7 
L8 

100 

1909                  , 

97 

igOB 

107 

1907 

88 

1900         

09 

1905"*.  I 

09 

1904         

09 

1903          

59 

1902 

41 

1901          

45 

1900                  

41 

1899       

41 

1898 

40 

1887        

45 

1896 

48 

1896           

38 

1894 

50 

18tt             

48 

1892      

41 

1891 

29 

1880    

81 
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For  each  man  employed  in  connection  with  the  blast  furnaces  in 
1910  the  average  daily  output  was  5.8  tons,  as  compared  with  2.4 
tons  in  1900  and  1.8  tons  in  1890.  The  output  in  1890  per  man  per 
day  was  only  81  per  cent  of  what  it  was  in  1910,  and  the  output  in 
1900  was  only  41  per  cent  of  the  1910  output.  In  other  words, 
during  a  single  decade  (1900-1910)  the  average  output  per  man  per 
day  in  this  particular  plant  more  than  doubled.  The  increase,  it 
may  be  noted,  occurred  almost  altogether  during  the  period  from 
1903  to  1908,  the  output  per  man  in  1894  having  been  larger  than  in 
any  later  year  up  to  1903.* 

These  remarkable  results  have  been  achieved  only  by  the  most 
radical  changes,  both  in  the  equipment  and  in  the  methods  of  opera- 
tion.   The  principal  changes  have  been  as  follows : 

(1)  Improvements  in  design  and  construction  of  blast  furnaces, 
resulting  in  a  more  effective  combustion  of  fuel,  thus  giving  a  greater 
output  per  unit  of  cubic  contents  of  the  furnaces.  These  improve- 
ments have  also  greatly  increased  the  life  of  the  furnace  lining  and 
have  much  reduced  the  amount  of  time  lost  due  to  irregular  working 
and  minor  repairs.  Each  of  these  results  has,  of  course,  reduced 
the  number  of  men  required  -either  in  the  repair  department  or  in 
the  operating  force,  and  by  giving  more  continuous  operation  has 
increased  the  amoimt  of  product  per  employee. 

(2)  The  use  of  a  hotter  and  more  powerful  blast,  secured  mainly 
through  improvements  in  stove  and  engine  construction,  and  result- 
ing in  a  more  rapid  combustion  of  fuel  and  consequent  increases  in 
productive  capacity. 

(3)  The  utilization  of  the  waste  gases  of  the  furnace  for  the  gen- 
eration of  steam.  In  generating  steam  with  gas  only  a  very  small 
force  is  required  in  the  boiler  house. 

(4)  The  improvement  of  power  generating  apparatus,  and,  par- 
ticularly during  recent  years,  in  the  use  of  gas  engines  driven  by 
waste  furnace  gases,  thus  eliminating  the  entire  boiler-house  force  and 
employing  merely  a  small  force  in  connection  with  gas  washers. 

(5)  The  enlargement  of  the  furnaces  themselves,  cutting  down  the 
loss  of  heat  through  radiation.  The  larger  furnaces  require  larger 
stoves  and  engines,  which,  however,  do  not  necessitate  any  appreciable 
increase  in  the  number  of  men  required  to  operate  them. 

(6)  Improvements  in  the  methods  of  handling  materials  and 
products. 

1  The  yariations  which  occorred  from  year  to  year  were  Jn  large  part  due  to  local  coo- 
dltiona  and  to  the  general  character  of  the  market  for  pig  iron.  For  example,  if  the 
relining  of  a  large  nnmber  of  blast  furnaces  happened  to  fall  in  the  same  year  the  out- 
put per  employee  for  that  year  would  be  greatly  decreased.  wMle  if  a  year  of  particularly 
great  demand  should  follow  such  a  year  of  complete  relining  and  repairs  the  productlTC: 
efficiency  would  be  abnormally  high. 
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The  last  mentioned  of  these  six  changes — improved  methods  of 
handling  materials  and  products — ^has  been  responsible  for  the  great- 
est increase  in  the  productive  efficiency  of  the  employees.  Moreover, 
it  is  possible  to  ascertain  with  almost  absolute  precision  the  increase 
in  efficiency  which  has  resulted  from  the  introduction  of  each  of  the 
improved  methods.  Three  of  the  most  important  of  these  new 
methods  of  handling  materials  and  products  are  (1)  mechanical  ap- 
pliances for  unloading  and  stocking  materials,  (2)  mechanical  meth- 
ods of  charging  materials,  and  (8)  methods  of  handling  the  products. 
An  analysis  of  these  methods  follows: 

KBCHANIGAL  APPUANGES  FOR  UNLOADINO  AND  STOCKING  MATERIALS. 

At  the  docks  the  increases  in  productive  efficiency  have  been  par- 
ticularly great,  as  is  shown  in  the  following  table,  which  has  been 
compiled  from  the  records  of  one  of  the  large  plants : 

AVERAQB  NXJICBER  OF  EMPLOYEES  DAYS  IN  OPERATION,  TONS  HANDLED,  AND 
AVSRAQB  AND  RELATIVE  OUTPUTS  PER  EMPLOYEE  PER  DAY  AT  DOCKS  OF  A 
LARGE  STEEL  PLANT ,  1000  TO  1010. 


Years. 


Avenge 
number 
of  em- 
ployees. 


Days  in 
operatfcm. 


Tons 
handled. 


Average 
output 
perman 
per  day 
(tons). 


Relative 
oatput 
perman 
per  day 

<mo- 

100). 


1910. 
1909. 
1906. 
1907. 
1906. 
1906. 
1904. 
1908. 
1902. 
1901. 
1900. 


100 
110 
117 
179 

ao6 

997 
407 
417 
442 
680 
770 


214 
214 
164 
234 
214 
163 
239 
244 
261 
214 


6,825,968 
8,240,013 

2,493,567 
6,611.160 
8,420,967 
2,666,933 
2,179,714 
2,73.S.^«6 
2.MQ,  180 
1,91J>,  L60 
2,013,511 


164.0 
137.6 
116.6 
66.2 
62.4 
86.7 
23.4 
26.9 
26.6 
13.2 
U.4 


100 
64 

71 
68 

82 
22 
14 
16 
16 
8 
7 


From  this  table  it  will  be  seen  that  in  1901,  680  men  were  required 
to  handle  1,918,160  tons  of  ore,  or,  in  round  numbers,  13  tons  per 
man  per  day.  In  1910,  during  the  same  number  of  days,  109  men 
handled  3,825,963  tons  of  ore,  or  164  tons  per  man  per  day.  In  1910, 
therefore,  the  productive  efficiency  of  each  man  connected  with  the 
docks  was  more  than  12  times  as  great  as  in  1901.  In  this  department 
at  the  same  time  the  severity  of  the  work  was  greatly  lessened. 
During  the  earlier  period  it  was  necessary  for  a  large  number  of 
men  to  work  in  the  holds  of  the  vessels  in  a  cloud  of  dust  shoveling 
the  dusty  ores  into  the  buckets  by  which  it  was  hoisted  out.  At  pres- 
ent men  are  required  in  the  hold  only  in  finishing  up  the  unloading 
of  the  vessel  in  order  to  dean  out  the  corners  where  it  is  impossible 
for  the  large  grab  buckets  to  be  worked.  This  result  has  been  se- 
cured by  wonderful  improvements  in  the  machinery  for  scooping  up 
the  material  and  hoisting  it  from  the  vessel  and  by  almost  equally 
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great  improvements  in  the  design  of  the  vessels  themselves,  which 
at  present  allow  the  hoist  operator  to  remove  the  ores  from  almost 
every  part  of  the  vessel  without  the  aid  of  auxiliary  helpers. 

Similar  gains  have  been  made  in  handling  the  cars  of  ore  at  inland 
plants.  At  present  two  men  operating  a  car  dumper,  which  has  been 
previously  described  (p.  46),  can  unload  as  many  cars  as  12  men 
working  with  the  most  improved  type  of  cars  on  trestles,  or  as  40  or 
50  men  unloading  the  cars  by  hand  with  shovels  and  forks.  The 
car  dumper  can  maintain  an  average  working  speed  of  700  to  800 
tons  per  hour,  unloading  during  that  time  16  cars  and  can,  under 
pressure,  handle  as  many  as  thirty  60-ton  cars  per  hour.  Similarly 
great  improvements  have  been  made  in  transferring  the  materials 
from  the  stock  piles  to  the  storage  bins.  A  modem  bridge  conveyor 
or  ore  bridge,  having  a  capacity  of  12  cars  per  hour,  manned  by  only 
two  men,  and  with  the  assistance  of  one  switching  locomotive  manned 
by  two  men,  can  handle  9,000  tons  per  day.  If  this  work  were  dcme 
by  hand,  it  would  require  from  twenty  to  thirty  times  as  many  men. 

Together  with  the  great  increases  in  productive  efficiency  in  this 
department  there  has  been  a  decrease  in  the  amount  of  hard  manual 
labor  required.  Not  only  was  the  stocking  of  materials  heavy  work, 
but  it  was  d<me  entirely  out  of  doors  and  much  of  it  under  the  sever- 
est weather  oonditicMis. 

MECHANICAL  MBTHQDB  OF  CHABOING  1CATEBIAL8. 

An  equally  great  change  has  taken  place  through  the  introduc- 
tion of  medianical  methods  of  charging  materials  into  the  furnaces. 
This  change  has  involved  the  use  of  electiically-driven  larry  cars  and 
inclined  skip  hoists  with  automatic  dumping  and  distributing  appa- 
ratus. An  almost  exact  analysis  of  the  effects  of  this  change  on  the 
efficiency  of  the  workmen  can  be  given. 

In  1887,  in  one  of  the  large  plants,  82  men  were  required  to  charge 
the  materials  necessary  to  produce  860  tons  of  pig  iron  per  day, 
which  is  equivalent  to  4.27  tcms  per  man  per  day.  As  approximately 
3.8  tons  of  materials  are  required  for  each  ton  of  iron,  each  man 
handled  an  average  of  16.2  tons  per  day.  This  force  includes  the 
bottom  fillers,  top  fillers,  and  cagers.  In  the  same  plant  in  1902, 
through  the  use  of  larger  barrows  for  handling  the  materials  at  the 
bottom  of  the  furnaces  and  improvements  in  the  hoisting  mecha- 
nism, 373  men  handled  the  materials  for  3,046  tons  of  pig  iron  per 
day,  which  is  equivalent  to  8.16  tons  per  man.  Thus,  at  the  rate  of 
3.8  tons  of  materials  for  each  ton  of  pig  iron,  each  man  handled  an 
average  of  31  tons  of  materials  per  day.  In  1910,  through  the  intro- 
duction of  electrically  operated  scale  cars  which  automatically  weigh 
the  ore,  and  by  the  construction  of  inclined  skip  hoists  at  dU  furnaces, 
101  m^i  handled  the  materials  for  5,293  tons  of  pig  iron  per  day,  ot 
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60.9  tons  per  man.  This  was  the  equivalent  of  an  average  of  193 
tons  of  materials  per  man  per  day,  or  twelve  times  as  much  as  in  1887. 
Viewing  the  matter  from  another  standpoint,  if  the  materials  had 
been  handled  in  1910  by  the  methods  used  in  1887,  1,250  men  would 
have  been  required  at  ihese  furnaces  simply  to  charge  the  materials 
mto  the  furnaces,  whereas  the  total  operating  force  for  these  fur- 
naces in  1910  was  only  900. 

The  work  of  the  bottom  fillers  was  very  hard  manual  labor,  and 
was  done  for  the  most  part  in  the  open  imder  all  sorts  of  weather 
conditions.  The  top  fillers,  who  have  also  been  eliminated  by  the 
introduction  of  improved  methods  of  charging  the  furnaces,  per- 
formed one  of  the  most  disagreeable  and  at  the  same  time  one  of  ihe 
most  hazardous  tasks  in  connecti<m  with  ihe  entire  industry. 

METHODS  OF  HANDUNQ  THE  PRODUCTS. 

The  change  in  the  methods  of  handling  the  products  of  the  fur- 
naces has  been  as  revolutionary  and  almost  as  productive  of  effi- 
ciency as  those  described  in  connection  with  the  handling  of  mate- 
rials. This  change  has  consisted  principally  in  carrying  the  hot 
metal  directly  in  ladles  to  the  Bessemer  or  open-hearth  department, 
or,  where  this  is  impossible,  casting  the  pig  ircm  in  a  machine  spe- 
cially built  for  the  purpose  and  known  as  the  pig-casting  machine. 
By  the  old  methods  of  working  the  pig  iron  is  first  cast  in  sand  beds 
on  the  floor  of  the  furnace  and  afterwards  broken  up  and  carried 
away  by  hand.  In  a  plant  casting  all  its  pig  iron  in  sand  beds  a 
crew  of  36  men  is  required  to  handle  the  product  of  a  furnace  turn- 
ing out  176  tons  per  day,  or  an  average  of  6  tons  per  man  per  day. 
To  handle  the  product  of  5  furnaces  of  600  tons  by  such  methods 
would  require  600  men,  whereas  the  number  of  men  actually  required 
in  a  plant  of  this  size  for  the  complete  disposition  of  2,600  tons  of 
product  by  the  use  of  ladles  and  pig  machines,  including  in  both 
cases  the  entire  casting  crew,  is  approximately  130.  Each  man  by 
this  method,  therefore,  handles  an  average  of  about  20  tons  per  day. 
In  other  words,  the  efficiency  of  the  workmen  using  modem  methods 
of  casting  and  moving  the  metal  is  about  four  times  as  great  as 
under  the  older  methods.  As  has  already  been  pointed  out,  the 
work  in  this  division  of  pig-iron  production,  while  it  is  still  ex- 
tremely severe  and  exhausting,  has  been  lightened  by  the  introduction 
of  modem  methods. 

Among  other  factors  which  have  served  to  increase  both  the  effi- 
ciency of  the  workmen  and  at  the  same  time  to  lighten  the  work 
may  be  mentioned  the  use  of  the  mud  gun,  the  pneumatic  drill,  and 
the  introduction  of  modem  methods  of  slag  disposal  through  the  use 
of  slag  ladles  and  granulating  pits. 
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Readers  who  wish  more  detailed  information  as  to  the  comparatiTe 
conditions  of  work  in  this  department  in  1896  and  at  the  present  time 
are  referred  to  Appendix  F,  page  522.  A  full  account  is  there 
given  of  the  work  in  each  occupation  in  1895,  together  with  brief 
notes  of  the  more  important  changes  up  to  1910.  The  description 
relates  to  the  conditions  existing  in  an  important  plant  in  1895  and 
was  prepared  for  this  report  by  a  practical  steel  man  who  was  a 
superintendent  in  the  plant  at  that  time. 
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CHAPTER  XIV. 

BELATION   OF  TTNSTEADT   EHPLOTHENT,   LOW   WAGES,   LONG 
HOTTBS,  AND  NIGHT  WOBK  TO  FBODVCTIVE  EFFICIENCT. 

In  the  preceding  chapters  the  discussion  of  productive  efficiency 
has  been  directed  ahnost  entirely  to  what  may  be  called  operating 
conditions.  In  many  cases  it  has  been  possible  to  trace  almost  ex- 
actly the  effect  of  various  improvements  in  operating  conditions  on 
the  productive  efficiency  of  the  workmen.  There  are,  however,  a 
number  of  additional  factors  of  considerable  if  not  equal  impor- 
tance which  are  matters  of  general  policy,  with  regard  to  which 
accurate  data  are  not  yet  available.  Some  discussion  of  these  fac- 
tors, however,  is  given  at  this  point  in  order  to  indicate  in  a  general 
way  their  very  great  significance  and  in  the  hope  that  by  directing 
attention  to  them  data  may  be  accumulated  upon  the  basis  of  which 
really  accurate  conclusions  can  be  drawn. 

UNSTBADT  EMPLOYMENT  AND  SHUTING  CHARACTER  OF  THE 

LABOR  FORCE. 

In  order  to  secure  a  high  degree  of  efficiency  on  the  part  of  any 
class  of  workmen  it  is  obviously  desirable  that  there  should  be  as 
few  idle  periods  as  possible,  for  during  such  periods  of  idleness  the 
workmen  undergo  considerable  loss  of»  skill.  These  idle  periods 
result  from  two  principal  causes:  (1)  Great  fluctuations  in  the  indus- 
try itself  and  (2)  the  shifting  character  of  the  labor  force. 

It  has  long  been  a  policy  of  many  of  the  leading  steel  manufac- 
turers to  run  their  plants  at  maximum  capacity  while  the  orders 
were  large  and  then  shut  the  mill  down  entirely  until  the  market 
has  sufficiently  improved  to  give  another  large  order.  This  policy 
is  recognized  as  "  good  American  practice  "  throughout  the  industry 
and  is  in  complete  contrast  to  the  custom  of  most  of  the  European 
manufacturers.  This  general  question  is  discussed  in  full  in  Chap- 
ter VII  (pp.  205  to  214),  but  some  comment  on  its  relation  to  effi- 
ciency is  desirable  here.  Certain  economies,  of  course,  are  secured 
through  this  policy.  The  most  important  of  these  economies  consist 
in  the  fact  that  the  men  who  are  paid  on  time  rates  are  necessarily 
paid  the  same  whether  the  mill  is  running  at  full  capacity  or  at 
considerably  below  fuU  capacity.    When  the  mill  is  shut  down  the 
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wages  of  these  men  are  saved.  The  saving  from  this  source,  together 
with  certain  minor  economies,  unquestionably  results  in  giving  a 
very  low  labor  cost  and  general  cost  of  production  for  the  period 
during  which  the  mill  is  operated.  Nevertheless,  the  capital  charges 
and  other  fixed  costs  which  form  so  large  a  part  of  the  cost  of  pro- 
ducing steel  necessarily  go  on  when  the  mill  is  shut  down.  Further- 
more, there  must  inevitably  be  a  great  loss  of  skill  on  the  part  of  the 
men  during  any  shutdown  which  lasts  more  than  a  few  days.  This 
was  pointed  out  in  an  address  before  the  British  Iron  and  Steel  Insti- 
tute. In  this  address  the  speaker  describes  the  remarkable  results 
which  had  just  been  secured  in  the  Edgar  Thompson  Steel  Works, 
of  which  he  was  then  superintendent.  After  describing  the  general 
plan  of  the  works  he  introduced  the  description  of  the  record-making 
run  as  follows : 

For  the  first  month  we  fipd  the  men  are  out  of  practice.  It  is  not 
a  little  singular  that  a  few  weeks'  stoppage  will  make  the  men  rusty 
and  almost  awkward;  and  my  experience  has  been  that  after  a  stop- 
page for  repairs,  it  generally  reauires  from  four  to  six  weeks  before 
the  workmen  again  recover  the  stdll  and  energy  displayed  before  the 
works  were  stopped.* 

In  Chapter  VII,  which  deals  with  the  irregularity  of  employment 
in  the  steel  industry,  some  understanding  of  the  tremendous  fluctua- 
tions characteristic  of  the  steel  industry  is  given.  This  feature  of 
the  industry  is  so  fully  discussed  at  that  point  that  any  further  dis- 
cussion of  it  here  is  unnecessary. 

Besides  the  fluctuations  due  to  industrial  conditions,  there  is  also 
much  unsteady  employment  due  to  the  fact  that  many  of  the  men  do 
not  retain  any  one  position  for  a  very  long  period,  but  go  from  plant 
to  plant  and  take  whatever  work  they  can  secure  wherever  it  is 
offered.  This  characterisfic  of  many  of  the  steel  workers  unques- 
tionably grows  out  of  the  unsteady  industrial  conditions  which  have 
been  pointed  out  above.  Many  of  the  men  leave  on  the  slightest 
rumor  of  shutdown  in  the  hope  of  obtaining  work  elsewhere  before 
really  serious  trouble  has  come.  From  whatever  cause  this  unsteadi- 
ness may  arise,  it  is  a  matter  which  should  receive  the  most  careful 
consideration  from  the  steel  manufacturers.  Through  the  records 
of  the  mutual  benefit  association  of  one  of  the  large  steel  plants,  in 
which  practically  all  employees  of  the  company  are  members,  some 
insight  as  to  the  degree  of  the  shifting  of  the  labor  force  can  be  ob- 
tained. The  data  for  each  of  the  years  1905  to  1910  are  shown  in 
the  following  table. 


1  Address  of  Capt.  WllUam  B.  Jones,  Journal  of  the  Iron  and  Steel  Institute,  toI.  1, 
1881,  p.  ISO. 
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SHIFTINQ  OF  LABOR  FORCE  IN  A  LABOB  8TBEL  PLANT,  1905  TO  1910. 


1906    1906    1907    1906    1900    1010 


Employees,  Jan.  1 

New  employees  doring  year. . 


11,631 
14,023 


16,661 
13,983 


16,606 
11,705 


13,578 
4,160 


13,731 
10,792 


16,907 
13,043 


TotaL.. 


25,664 


29,644 


28,313 


17,747 


24,523 


30,040 


Employees,  Dec.  31 ••• 

Employees  deceased  duxing  year , 

Loss  of  employees  doe  to  leaving  plant  and  not  return- 
ing daring  year 

Per  cent  of  total  employees  leaving  plant  and  not  r^ 
taming  during  year 

Employees  leaving  work  but  reempknred  during  year. . 

Per  cent  of  total  employees  temporarily  leaving  work 


15,661 
110 

9,874 


6,649 
26 


16,608 
127 

12,909 

44 

6,733 
23 


13,578 
166 

14,570 

51 

6,680 

24 


13,731 
109 

3,907 

22 

6,934 

39 


16,997 
189 

7,387 

30 

8,162 

33 


15,510 
156 

14,374 

48 

6,135 

90 


The  situation  due  to  unsteady  work  is  peculiarly  important  in  the 
South,  where  the  large  Negro  population  makes  it  necessary  in  many 
cases  for  the  superintendents  to  carry  on  their  rolls  a  force  of  men 
from  50  to  100  per  cent  larger  than  is  necessary  to  operate  the  mill 
on  any  particular  day.  Records  available  for  the  month  of  January, 
1910,  show  that  in  one  blast  furnace  plant  it  was  necessary  to  have 
942  men  on  the  rolls  in  order  to  perform  the  work  which  required 
an  average  of  627  men.  The  number  of  men  on  the  pay  roll  was, 
therefore,  79  per  cent  more  than  the  actual  number  required  at 
one  time.  In  another  blast  furnace  plant  the  proportion  on  the  pay 
roll  during  the  month  was  51  per  cent  higher  than  the  total  number 
necessary  to  operate  the  plant  on  any  given  day.  In  a  large  and  well- 
organized  steel  works  5,917  men  were  employed  during  the  mouth. 
The  average  number  of  men  required  to  operate  this  plant  was  3,764. 
During  this  month,  therefore,  it  was  necessary  to  have  57  per  cent 
more  men  on  the  pay  rolls  than  were  needed  at  any  one  time.  This 
was  during  a  period  of  large  production,  and  there  were  almost 
exactly  as  many  men  required  at  the  end  of  the  month  as  at  the 
beginning.  Nevertheless,  1,647  men  left  the  employ  of  the  company 
during  the  month,  while  from  day  to  day  it  was  necessary  to  count 
on  12  per  cent  of  the  total  force  being  absent  from  duty.  The  facts 
are  shown  in  detail  for  these  plants  in  the  table  which  follows : 

PBR  CENT  OF  MEN  NECESSARY  TO  EMPLOY  TO  MAINTAIN  AVERAGE  WOREINQ 
SCHEDULE  AJ^D  PER  CENT  OF  ABSENTEES  OF  THOSE  ENROLLED,  FOR  CER. 
TAIN  SOUTHERN  PLANTS,  JANUARY,  1910. 


Blast  furnaces. 

Steel 
works. 

Rolling 

Plant  A. 

Plants. 

Nnrolxv  of  men  on  roll  Jan.  1 

680 
202 

247 
120 

4,279 
i;638 

633 

TRmployftd  dnrlpg month-, ^^^.--,--.^-.,.-.^ ...,_, 

88 

Total 

942 

367 

6,917 

Oil 

241 

701 

091 

627 

104 

23.7 

131.1 

178.7 

129 

238 

291 

243 

48 

10.5 

119.8 

161.0 

1,647 
4,270 
4274 
3,764 
610 
11.9 
113.6 
167.2 

76 

On  roll  lot  01  next  month 

635 

AT6rag6  nnmber  of  men  on  roll. 

629 

AvQiBge  nnmber  of  men  at  work 

442 

Average  nnmber  of  alMentees 

87 

Per  cent  of  absenteeB r ..,,,,..,...,  ^  -  -  - 

16.9 

Per  cent  of  average  on  roll  to  obtain  100  per  cent  service 

Per  cent  of  total  enrolled  necesBary  to  obtain  100  per  cent  aervioe. 

119.7 
188.3 
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LOW  WAGES  AND  INEFFICIEVC7. 

The  payment  of  low  wages,  or  rather  the  existence  of  a  cheap  labor 
supply,  affects  efficiency  in  two  ways.  In  the  first  place,  the  work- 
men who  can  be  hired  at  a  low  rate  of  wages  are  generally  very  in- 
efficient in  comparison  to  more  highly  paid  men,  not  only  because 
they  actually  perform  less  work  than  more  highly  paid  workmen, 
but  because  a  larger  amount  of  supervision  is  necessary.  Second, 
cheap  labor  is  also  responsible  for  inefficiency,  because  low  wnges 
usually  hinder  the  installation  of  mechanical  aids  which  increase 
himian  efficiency,  and  also  because  cheap  labor  generally  tends  to 
promote  lax  management.  The  effect  of  low  wages  in  hindering  the 
installation  of  the  best  mechanical  equipment  is  the  point  to  which 
attention  is  particularly  directed  here.  The  relation  of  cheap  labor 
to  low-grade  equipment  is  strikingly  shown  in  a  recent  description 
of  the  large  blast  furnaces  erected  within  the  last  few  years  at  Han- 
yang, China.*  In  these  furnaces  all  of  the  materials  and  products 
are  handled  by  hand,  because  the  coolie  labor  is  so  cheap  that  it  would 
not  be  economical  to  spend  a  large  amount  of  money  necessary  to 
provide  really  efficient  equipment. 

The  effect  of  cheap  labor  in  retarding  the  use  of  improved  methods 
is  also  strikingly  seen  in  the  figures  showing  the  cost  of  production 
of  various  iron  and  steel  products  in  northern  and  southern  plants 
recently  published  by  the  Bureau  of  Corporations.  In  the  northern 
furnaces  the  average  labor  cost  per  ton  for  basic  pig  iron  (1902  to 
1906)  was  62  cents,  while  the  labor  cost  per  ton  for  southern  iron  was 
$1.23,  or  practically  double  the  northern  cost.*  In  1910  the  average 
wage  for  blast-furnace  employees  in  the  North  was  18.5  cents  and  in 
the  South  13.8  cents,  or  approximately  25  per  cent  lower  than  in  the 
North.*  The  report  of  the  Commissioner  of  Corporations  in  comment- 
ing upcm  this  difference  attributes  a  part  of  this  higher  labor  cost  to 
the  use  of  low-grade  ore  which  requires  a  greater  amount  of  materials 
per  ton  of  product,  but  also  mentions  as  other  factors  the  smaller  and 
less  efficient  furnaces  and  lower  efficiency  of  labor.*  The  reports  of  the 
Commissioner  of  Corporations  show  that  approximately  34  per  cent 
more  material  was  charged  into  the  furnaces.  This  is  obviously  not 
enough  to  account  for  a  labor  cost  which  is  twice  as  high  as  the  north- 
em  cost  when  the  wages  are  themselves  approximately  25  per  cent 
less  than  in  the  North.  The  greater  difference  seems  unquestionably 
to  be  due  to  inefficient  work  on  the  part  of  the  southern  labor  and 
even  more  to  the  fact  that  the  cheapness  of  southern  labor  has  hin- 

» Iron  Trade  Review,  Jnly  7,  1010,  p.  23. 

*  Report  of  the  Commissioner  of  Corporations  on  the  Steel  Tndnstry,  Pt.  II,  Preliminary 
Report,  Jan.  22,  1912,  p.  21. 

*  See  Vol.  I  of  this  report  p.  38. 

*  Report  of  the  Commissioner  of  Corporations  on  the  Steel  Industry.  Ft.  II,  Preliminary 
Baport,  Ja&.  22,  1912,  p.  23. 
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dered  the  installation  of  efficient  equipment.  Of  the  53  southern 
blast  furnaces  for  which  schedules  were  secured  in  this  investigation 
84,  or  approximately  64  per  cent,  were  filled  by  hand,  while  in  the 
North  out  of  182  blast  furnaces  for  which  data  were  secured  only 
45,  or  about  25  per  cent,  were  hand  filled.  The  proportion  of  fur- 
naces operated  with  the  old  equipment  was,  therefore,  two  and  one- 
half  times  as  great  in  the  South  as  in  the  North. 

RELATION  OF  LONG  HOURS  AND  NIGHT  WORK  TO  BFnCIENCY. 

Very  little  data  of  a  positive  nature  could  be  secured  bearing  on  the 
relation  of  the  long  hours  and  night  work,  characteristic  of  the  steel 
industry,  to  the  efficiency  of  the  workmen.  Nevertheless,  a  few 
important  facts  and  statements  were  secured  which  throw  a  great 
deal  of  light  on  the  subject  in  question. 

With  regard  to  the  effects  of  seven-day  work  on  the  efficiency  of 
the  workmen  very  little  direct  evidence  could  be  obtained  except  in 
one  case.  In  one  plant  the  records  for  ore  unloading  day  by  day  are 
available  over  a  long  period  of  years.  The  records  for  the  earlier 
years  in  which  the  ore  was  handled  on  every  day  in  the  week  show 
practically  a  dead  level  throughout  the  week,  no  one  day  being  appre- 
ciably higher  in  the  amount  of  ore  handled  than  any  other.  During 
1910  no  ore  was  stocked  on  Sundays.  The  records  for  this  year  show 
that  7  per  cent  more  ore  was  unloaded  on  Monday  than  the  average 
for  the  remaining  five  days  of  the  week.  The  foreman  of  this  plant 
stated  that  the  men  are  fresher  and  do  more  work  on  Monday  after  a 
full  day  of  rest  on  Sunday  than  on  any  other  day  of  the  week. 

With  regard  to  the  effect  of  night  work  on  the  efficiency  of  the 
workmen  it  has  generally  been  believed  by  practical  steel  men  that 
the  men  on  the  night  crew  were  more  efficient  than  the  men  on  the 
day  crew,  because  a  larger  output  was  obtained  on  the  night  shift 
than  on  the  day  shift.  As  a  matter  of  fact,  this  is  not  really  an 
accurate  comparison,  because  most  of  the  repair  work  which  in- 
evitably interferes  somewhat  with  the  operations  of  the  department  is 
uniformly  done  on  the  day  shift,  and,  furthermore,  it  is  usually  the 
duty  of  the  men  on  the  day  turn  to  see  that  all  necessary  materials 
required  for  the  night  shift  are  obtained  during  the  day.  It  is  a 
matter  of  common  observation  on  the  part  of  both  the  men  and  the 
superintendents  that  the  men  who  work  at  night  are  very  much  more 
apt  to  be  tired  and  out  of  condition  when  they  come  to  work.  In  a 
letter  received  from  one  of  the  large  steel  companies  during  the 
present  investigation  this  matter  is  stated  as  follows: 

The  theory  of  the  superintendents  is  that  men  working  on  the 
night  turn  do  not  sleep  so  well  as  men  working  on  the  day  turn,  and 
they  are  not  so  fit  for  service  immediately  after  coming  on  duty. 
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During  the  past  year  a  great  deal  of  interest  has  been  awakened 
among  the  more  progressive  steel  manufacturers  as  to  the  effect  of 
the  long  working  hours  on  efficiency,  and  in  letters  received  from  a 
number  of  these  manufacturers  with  regard  to  the  introduction  of 
plans  for  securing  six-day  work  many  of  them  express  a  strong 
belief  that  the  introduction  of  six-day  work  for  all  men  employed  in 
the  plant  will  greatly  increase  the  efficiency.  This  belief  is  generally 
based  on  the  foUowing  considerations:  (1)  That  the  day  of  rest 
r^ularly  secured  each  week  will  give  a  much  fresher  and  conse- 
quently more  efficient  force;  (2)  that  since  the  operation  of  the 
various  plans  for  securing  six-day  work  requires  the  constant  inter- 
change of  men  in  various  occupations  the  men  will  quickly  become 
familiar  with  a  much  wider  range  of  work  and  consequently  will 
perform  their  regular  work  much  more  efficiently;  (3)  that  it  will 
be  possible  to  secure  men  of  higher  average  intelligence  and  ability 
when  they  are  obliged  to  work  only  six  days  a  week.  Many  super- 
intendents have  noted  a  gradual  decrease  in  the  general  intelligence 
of  the  workmen,  which  they  attribute  to  the  fact  that  first-class  men 
will  not  accept  the  seven-day  work  formerly  required  in  the  blast 
furnaces  throughout  the  industry,  but  will  go  into  other  occupations 
or  industries  in  order  to  avoid  it. 
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CHAPTER  XV. 
TIME  AVD  METHOD  OF  WAGE  PATMEHTS. 

nrrRODucTioN. 

The  frequtticy  with  which  wages  are  paid  and  the  form  in  which 
such  pajments  are  made  are  of  such  significance  to  the  employee  that 
imder  certain  conditions  these  features  of  the  payment  of  wages 
become  even  more  important  than  the  wage  itself.  If  wages  are  paid 
at  very  long  intervals,  the  average  workman  is  compelled,  through 
his  lack  of  ready  money,  either  to  trade  at  the  company  store  or  to 
open  an  account  with  some  outside  merchant,  and  in  this  way  to  accu- 
mulate debts  from  which  he  can  free  himself  only  with  the  greatest 
difficulty.  Thus  he  not  only  loses  the  economic  advantage  of 
making  cash  payments,  but  also  finds  his  independence  and  freedom 
of  action  considerably  restricted.  Furthermore,  where  it  is  the 
custom  for  the  company  to  deduct  from  the  wages  of  the  employees 
for  services  which  are  furnished  freely  by  other  employers  or  which 
are  in  many  cases  guaranteed  by  the  law,  the  discrepancy  between 
the  nominal  wages  and  the  actual  value  of  such  wages  becomes  even 
greater. 

Modifications  of  the  actual  value  of  wages,  residting  from  such 
causes  as  those  mentioned,  are  of  evident  imj)ortance  in  a  study  of 
wages.  The  character  of  these  modifications,  however,  is  such  that 
it  is  impracticable  to  consider  them  in  a  statistical  presentation  of 
wage  rates  or  earnings.  The  only  practical  method  is  to  discuss  such 
modifications  in  a  descriptive  manner  and  show  their  approximate 
effect  on  real  wages  by  means  of  typical  cases.  This  is  done  in  the 
remaining  pages  of  this  chapter. 

FREQUENCY  OF  WAGE  PAYMENT. 

The  frequency  with  which  wages  are  paid  ia  a  matter  of  serious 
importance  to  the  workmen — ^in  the  first  place,  because  there  is  a 
definite  convenience  in  having  wages  paid  at  short  and  regular  inter- 
vals; in  the  second  place,  because  where  the  length  of  time  elapsing 
between  the  beginning  of  his  employment  and  the  first  settlement 
of  wages  ia  very  long  it  ia  almost  unavoidable  for  him  either  to 
become  indebted  to  private  merchants  or  to  trade  at  the  company 
store  and  in  the  latter  case  accept,  instead  of  the  full  value  of  his  wages, 
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store  orders,  for  which  no  one  will  pay  the  face  value.  Such  a  result 
is  indeed  almost  inevitable  where  more  than  two  weeks  elapse 
between  the  time  of  beginning  employment  and  the  time  of  receiving 
the  first  settlement  of  wages,  for  it  is  only  the  exceptional  workman 
who  on  accepting  a  new  position  has  sufficient  funds  to  pay  cash  for 
all  that  is  bought  during  a  period  even  so  short  as  two  weeks. 

The  immediate  interest  of  the  employer  is  to  have  pay  days  as 
infrequently  as  possible,  not  only  because  by  this  means  a  great  deal 
of  bookkeeping  may  be  eliminated,  but  because  during  the  entire 
period  that  wages  are  unpaid  after  they  have  been  earned  the 
employer  is  virtually  receiving  interest  on  the  full  amoimt  of  such 
wages.  Where  a  company  store  is  operated,  the  interest  of  the 
employer  is  even  stronger  in  having  pay  days  come  as  infrequently  as 
possible.  This  is  clearly  shown  in  the  case  of  one  small  blast  furnace 
company,  which  changed  its  pay  rolls  from  a  weekly  to  a  monthly 
basis.  When  the  men  were  paid  weekly,  the  amount  of  store  orders 
per  month  was  $400,  or  10  per  cent  of  the  total  pay  roll.  Imme- 
diately after  the  change  the  store  orders  increased  to  $1,200  per 
month,  or  approximately  30  per  cent  of  the  pay  roll.  A  competing 
store  lost  practically  all  of  what  had  been  a  good  business  before  the 
change  in  the  pay  day  was  made.  It  is  also  significant  that  most  of 
the  companies  operating  stores  are  found  to  pay  wages  monthly  and 
to  delay  the  actual  payment  of  wages  as  Jong  as  possible  after  the  end 
of  the  pay-roll  period. 

The  following  table  shows  by  districts  the  frequency  of  wage  pay- 
ments in  the  different  iron  and  steel  establishments  throughout  the 
country: 

NUMBER  OF  PLANTS  AND  NUICBER  AND  PER  CENT  OF  EMPLOYEES  HAVING  WAGES 
PAID  AT  8PB0IFIBD  PERIODS. 


Wages  paid  weekly. 

Wages  paid  bl- 

Wages  paid  sami- 
monthly. 

Wages  paid 
monthly. 

Dlstrlet. 

Num. 

ber 

of 
plants. 

Employees. 

Num- 

ber 

of 

plants. 

Employees. 

Num- 
ber 
of 
plants. 

Employees. 

Num- 
ber 
of 

plants. 

Employees. 

Nnm- 
ber. 

Per 
cent 

Norn, 
ber. 

Per 
cent 

Num- 
ber. 

Per 
cent 

Num- 
ber. 

Per 
cent 

New  England 

17 

3 

23 
5 
1 

5,664 

14,717 

822 

4,622 

1,088 

118 

90.84 

37.49 

.81 

6.56 
&00 
23.09 

3 
81 

8 

11 
6 
2 

407 
8,726 
7,179 

2,471 
1,449 

186 

a53 

22.22 
7.00 

3.68 
10.66 
36.40 

1 
33 
106 

76 
11 

1 

116 
16,312 
96,113 

61,602 

6,096 

207 

L86 
89.00 
92.00 

80.19 
44.83 

40.61 

1 
3 

£ 

a77 
1.29 

Pittsburgh 

Great    Lakes    and 

Middle  West 

Soathern 

6 
31 

470 
4,967 

.68 
36^52 

Pacific  Coast 

Total 

84 

26,431 

1L43 

61 

20,417 

8.83        227 

178,448 

77.16 

40 

5,991 

2.60 

By  far  the  largest  number  of  employees  in  the  iron  and  steel  indus- 
try were  paid  semimonthly,  227  plants,  with  178,448  employees  (77 
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per  cent  of  the  total  munber  of  employees  in  the  mdjstry),  paying 
on  this  basis.  In  addition,  61  plants,  having  a  total  of  20,417  em- 
ployeee,  or  8.8  per  cent  of  the  total  number,  paid  biweekly.  Wages 
were  paid  weekly  in  84  plants,  with  26,431  employees,  or  11.4  per 
cent  of  the  total  nimiber.  In  all,  therefore,  97.4  per  cent  of  the  em- 
ployees in  the  industry  were  paid  semimonthly  or  oftener.  On  the 
other  hand,  there  were  40  plants,  31  of  which  were  located  in  the 
Southern  district,  which  paid  wages  only  once  a  month.  These 
plants  were  for  the  most  part  small,  as  is  shown  by  the  fact  that  the 
40  plants  had  a  total  of  only  5,991  employees. 

There  is  the  most  striking  differences  as  regards  time  of  wage  pay- 
ment among  the  different  districts.  In  the  New  E^land  district 
approximately  91  per  cent  of  the  employees  were  paid  weekly,  while 
in  the  Southern  district  approximately  37  per  cent  were  paid  monthly. 
In  the  two  large  districts,  the  Pittsburgh  and  the  Great  Lakes  and 
Middle  West  districts,  practically  90  per  cent  of  the  employees  were 
paid  semimonthly. 

With  few  exceptions  wages  were  never  paid  on  the  last  day  of  the 
pay-rfx)ll  period,  but  some  time  afterwards,  in  order  to  allow  time  for 
the  statement  to  be  made  up  and  to  give  an  opportunity  for  all  neces- 
sary adjustments  to  be  made.  Where  the  time  elapsing  between  the 
end  of  the  pay-roll  period  and  the  actual  day  for  paying  wages  is 
only  a  matter  of  two  or  three  days  it  is  of  little  consequence,  but  in 
many  of  the  cases  investigated  the  time  allowed  to  elapse  before  the 
workmen  were  paid  was  so  long  that  they  were  seriously  affected  by 
the  delay.  It  is  interesting  to  note  that  the  time  allowed  for  making 
up  the  pay  rolls  after  the  end  of  the  pay-roll  period  varied  almost  in 
direct  proportion  to  the  frequency  with  which  wages  were  paid.  For 
example,  where  wages  were  paid  weekly  only  3  or  4  days  were 
usually  allowed  for  making  up  the  pay  roU.  In  case  of  semimonthly 
payments  usually  from  8  to  11  days  elapsed  before  pay  day,  while  in 
the  case  of  monthly  payments  from  10  days  to  a  full  month  was  usually 
allowed  to  pass  before  settlement  was  made  after  the  close  of  the 
actual  period  for  which  wages  were  paid. 

In  order  to  bring  out  clearly  the  length  of  time  intervening  between 
the  beginning  of  the  pay-roll  period  and  the  day  on  which  the  settle- 
ment of  wages  was  actually  made  the  following  table  has  been  pre- 
pared. The  elapsed  time  shown  in  this  table  is  calculated  by  taking 
the  number  of  days  in  the  pay-roll  period  and  adding  to  this  the 
average  number  of  days  which  was  ordinarily  allowed  for  making  up 
the  pay  roll.  For  example,  in  the  case  of  semimonthly  pay  rolls  the 
total  elapsed  time  may  be  15  days  plus  9  days,  the  latter  number 
representing  the  average  time  allowed  for  making  up  the  pay  roU. 
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LENGTH  OF 

TIME  BETWEEN   BEGINNING  OP  PAY-ROLL   PERIOD  AND 
TLEMENT  OF  WAGES  IS  ACTUALLY  MADE,  BY  DISTRICTS. 

TDiE 

,  SET- 

Number  of 
days  6lap8iii£ 
between  flnf 

roll  period 

New  England. 

Eastern. 

Pittsburgh. 

Middle  West. 

Num- 
ber of 
plants. 

Employees. 

Num- 
ber of 
plants. 

Employees. 

Num- 
ber of 
plants. 

Num- 
ber of 
plants. 

Employees. 

and  actual 
payday. 

Num- 
ber. 

Per 

cent 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Under  10 

2 
16 

1 
8 

93 

5,571 

160 

373 

L40 
89.35 
2.41 
5.98 

8 

26 
3 
83 
24 
6 
8 
1 

1,666 

12,665 

391 

10,441 

099 
722 
163 

8.06 

81.98 

.49 

26.60 

82.40 

1.78 

L84 

.39 

7        626 
16     3,664 
18     1,910 
30  29,616 
84  22,967 
9     9,842 
1      '822 
4        420 

0.76 

lOand  under  16. 
16andander20. 
20  and  under  25. 
26  and  under  30. 

3 
3 
36 
60 
7 

322 

1,163 

31,964 

67,460 

1,706 

0.31 

L13 

31.16 

66.74 

L66 

5.16 

2.78 

42.74 

33.24 

30  and  under  35. 

14.25 

86  and  under  40 

¥ 

.47' 

40  and  under  50 

48 

.77 

.61 

Total 

22 

S,236 

100.00 

102 

39,260 

100.00 

117 

102,614 

100.00 

114 

60,066 

100.00 

Number  of 
days  elapsing 

Southern. 

Pndftc  Coast. 

AU  districts. 

between  first 
roU  period 

Num- 
ber of 
plants. 

Employees. 

Num- 
ber of 
plants. 

Plants. 

Employees. 

and  actual 
payday. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 

Oeat 

Under  10 

10  and  under  16. 

12 

17 
8 

960 

128 

414 

2,622 

4,130 

641 

477 

3,072 

1,258 

7.06 
.04 

3.04 
18.54 
30.36 

4.71 

3.51 
22.68 

9.25 

1 

118 

23.09 

22 
60 
22 
115 
130 
23 
9 
28 
8 

6.34 

14.66 

6.34 

27.91 

8L66 

6.68 

2.18 

6.68 

L94 

3,262 

d2  140 

4087 

76,140 

107,368 

12  888 

1,621 

3,698 

1,258 

L41 
9.67 

16  and  under  20 

1.76 

20  and  under  26. 
26and  under  30. 
30  and  under  36. 

2 
1 

324 
60 

63.41 
13.50 

82.40 

46.42 

6.67 

86  and  under  40. 

.66 

40  and  under  60. 

1.60 

60  and  over 

.54 

Total 

63 

13,602 

100.00 

4 

6U 

100.00 

412 

100.00 

231,287 

100.00 

From  the  above  table  it  will  be  seen  that  in  the  case  of  more  than 
one-half  of  the  231,000  employees,  25  or  more  days  elapsed  between 
the  first  day  of  the  pay-roll  period  and  the  day  upon  which  the  settle- 
ment of  wages  was  actually  made.  This  means  that  when  an  em- 
ployee accepts  a  position  he  must  be  able  to  support  himself  out  of 
his  own  funds  for  a  period  of  very  nearly  a  month  or  eke  incur  debt 
either  at  the  company  store  or  with  some  private  merchant. 

In  the  Southern  district,  where  company  stores  are  especially 
prevalent,  approximately  70  per  cent  of  the  employees  were  paid 
imder  methods  which  allowed  a  period  of  25  or  more  days  to  elapse 
between  the  first  day  of  the  pay-roll  period  and  the  actual  pay  day. 
In  the  New  England  district,  on  the  other  hand,  approximately  90 
per  cent  of  the  employees  received  their  wages  within  less  than  15 
days  after  the  beginning  of  the  pay-roll  period.  In  the  Eastern  dis- 
trict slightly  more  than  one-third  of  the  employees  were  paid  within 
16  days  after  the  beginning  of  the  pay-roll  period,  but  another  third 
of  the  employees  in  this  district  were  paid  only  after  25  days  had 
elapsed.  In  the  Pittsburgh  district,  which  is  by  far  the  most  import- 
ant district  from  the  standpoint  of  the  number  of  employees  involved, 
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approximately  two-thirds  of  the  employees  were  not  paid  until  26 
or  more  days  after  the  beginning  of  the  pay-roll  period  and  only  1.4 
per  cent  were  paid  within  20  days  after  the  beginning  of  the  pay-roll 
period.  Considering  the  country  as  a  whole,  there  were  63  estab- 
lishments employing  19,360  men  in  which  the  employees  were  not 
paid  until  30  days  or  more  after  the  b^inning  of  the  pay-roll  period. 
This  latter  arrangement  was  of  particular  prevalence  in  the  South, 
where  in  32  of  the  53  plants  the  time  elapsing  between  the  beginning 
of  the  pay-roll  period  and  the  actual  day  of  settlement  was  30  days 
or  more.  In  the  same  district  there  were  26  plants  with  4,330  em- 
ployees where  pay  day  was  40  days  or  more  after  the  begmning  of 
the  pay-roll  period.  The  effect  of  such  long  periods  int^^ening 
before  the  payment  of  wages  has  already  been  pointed  out  and  the 
reason  for  it  is  very  largely  to  be  f oimd  in  that  most  of  the  plants  in 
which  wages  are  paid  monthly  operate  company  stores. 

The  weekly  payment  of  wages  is  strongly  opposed  by  a  great  many 
manufacturers  on  the  ground  that  it  involves  a  large  amount  of  book- 
keeping, and  that  in  the  case  of  a  very  large  establishment  it  is  impos- 
sible to  close  up  the  accounts  as  often  as  once  a  week  because  of  the 
large  force  which  would  be  required  simply  to  make  up  pay  rolls. 
While  such  objections  have  some  weight  in  connection  with  the 
weekly  payment  of  wages,  they  lose  their  force  when  used  to  justify 
the  payment  of  wa^es  only  once  a  month.  Furthermore,  much  of 
the  difficulty  involved  in  making  up  pay  rolls  for  a  large  establishment 
at  short  intervals  can  be  obviated  by  the  use  of  a  system  which  ha& 
been  adopted  by  some  of  the  lai^er  companies.  This  system  consists 
briefly  in  having  the  pay  days  for  different  departments  come  on 
different  days  of  the  week,  so  that  instead  of  the  great  rush  necessary 
to  pay  all  departments  of  a  lai^e  establishment  on  a  single  day  the 
work  is  equally  distributed  throughout  the  week,  and  some  depart- 
ment is  being  paid  every  week  day.  This  system  has  numerous  other 
advantages,  among  which  the  following  may  be  noted  as  the  most 
important  ones:  (1)  A  much  smaller  amount  of  cash  is  required  for 
the  payment  of  wages  both  on  any  specific  day  and  in  total,  since 
much  of  the  cash  paid  out  during  the  early  part  of  the  week  returns 
to  the  company  before  the  end  of  the  week;  (2)  by  distributing  the 
pay  days  throughout  the  week  a  much  smaller  force  of  employees  is 
required  to  handle  the  payment  of  wages;  and  (3)  through  the  fact 
that  only  a  comparatively  small  proportion  of  the  employees  receive 
their  money  on  the  same  day  the  temptation  to  spend  a  large  part 
of  it  in  saloons  is  greatly  decreased.  In  the  towns  where  this  system 
has  been  adopted  the  habit  of  drinking  on  Saturday  night  is  muoh 
less  noticeable  than  in  most  mill  towns. 

In  many  of  die  establishments  which  nominally  pay  semimonthly, 
and  which  are  so  shown  in  the  tables  above,  the  actual  arrangement 
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is  to  make  22  fortnightly  payments,  and  in  order  to  complete  the 
year  there  is  in  each  quarter  one  payment  which  extends  over  a 
pencil  of  three  weeks.  This  system  was  strongly  objected  to  by 
many  of  tlie  workmen  on  the  gromid  that  it  made  it  very  difficult  to 
m(Ha  tlieir  bills,  which  were  presented  at  the  regular  time  without 
reference  to  the  frequency  with  which  the  company  paid  its  workmen. 

ADYAHCBS  ON  WAGBS. 

Where  employees  are  not  paid  more  frequently  than  once  a  month 
it  is  nearly  always  necessary  for  them  to  make  some  arrangements  to 
secure  aalh  during  the  interval  with  which  to  make  purchases  outside 
of  the  company  store  or  to  make  the  yarious  other  payments  which 
arise.  Since  these  employees  haye  no  money  to  lend  each  other,  and 
small  loans  of  this  character  can  be  secured  from  the  lai^e  companies 
only  at  exorbitant  rates,  many  methods  of  securing  cash  in  advance 
of  pay  day  have  been  devised.  In  all  of  these  cases,  it  should  be 
noted,  the  employee  attempts  only  to  secure  what  is  already  due  him 
for  work  actually  performed,  but  which  is  not  payable  until  the  day 
set  by  the  company.    Several  of  these  methods  are  discussed  below^ 

CASH  CHECKS. 

In  the  case  of  seven  companies  located  in  the  Southern  district 
this  necessity  was  made  a  source  of  profit  to  the  company.  In  these 
seven  eompanies,  when  the  employees  asked  before  pay  day  for  the 
payment  of  wages  already  earned  they  were  given  store  orders  or 
some  form  of  scrip  which  could  then  be  cashed  at  a  discount  of  20 
or  25  per  cent  either  by  the  company  itself  or  at  the  company  store. 
These  seven  companies  together  employed  2,600  men,  and  by  the 
practice  of  such  discounting  greatly  reduced  the  amount  of  cash 
necessary  for  the  payment  of  wages.  In  every  one  of  these  seven 
plants  wages  were  paid  only  once  a  month,  and  from  10  to  20  days 
were  allowed  in  each  case  for  the  making  up  of  the  pay  roll.  From 
40  to  50  days,  therefore,  elapsed  between  the  beginning  of  the  pay- 
roll period  and  the  day  on  which  the  settlement  of  wages  was  actually 
made.  In  none  of  these  cases,  it  should  be  noted,  is  any  money 
advanced  which  has  not  already  been  earned  by  the  employee  and 
which  is  not  on  the  books  to  his  credit.  The  transaction,  therefore, 
amounts  simply  to  the  deduction  of  either  one-fifth  or  one-fourth 
of  the  total  amount  of  wages  for  the  simple  service  of  paying  it  before 
the  time  set  by  the  employer  as  the  regular  pay  day.  Furthermore, 
the  same  charge  was  made  for  money  advanced  two  or  three  days 
before  pay  day  as  for  advances  made  two  or  three  weeks  before 
pay  day. 

In  order  to  make  clear  the  profits  to  the  company  from  thus  dis- 
counting wage  advances,  the  following  statement  for  one  company 
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may  be  giyen.  This  company  issues  both  store  orders  and  what  are 
known  as  ''cash  checks/'  The  store  orders  can  be  exchanged  for 
goods  at  the  company  store  at  full  value.  The  cash  checks  are  the 
form  in  which  adyances  on  wages  are  made,  and  are  cashed  by  the 
company  store  at  a  discount  of  20  per  cent.  Neither  the  store  orders 
nor  the  cash  checks  are  transferable,  and  consequently  they  are  not 
discounted  by  other  persons.  During  the  fiscal  year  ending  June  30, 
1911,  the  total  pay  roU  for  this  company  amounted  to  $1,431,425.95. 
During  the  same  year  the  company  issued  cash  checks  to  the  amount 
of  $187,743.  The  profit  for  the  year  upon  this  amount  of  cash  checks 
at  a  discount  of  20  per  cent  was  $37,548.60. 

Some  inquiry  was  made  at  this  plant  to  find  by  whom  the  cash 
checks  were  used.  \t  was  found  that  none  of  the  Italian  employees, 
of  whom  there  were  a  considerable  number,  made  any  use  of  them  at 
all.  Their  use  was  chiefly  confined  to  the  Negroes,  who  formed  the 
lai^er  part  of  the  working  force.  For  most  of  the  employees  who  were 
in  the  habit  of  using  the  cash  checks,  the  amount  checked  out  by 
each  employee  ranged  from  $10  to  $30  per  month,  which  meant  a 
loss  of  firom  $2  to  $6  to  the  workman  and  a  profit  of  equal  amount  to 
the  company.  In  this  company  the  workmen  were  paid  monthly, 
and  the  pay  day  did  not  come  until  two  weeks  after  the  end  of  the 
month.  It  was,  therefore,  more  than  40  days  after  the  beginning  of 
the  pay-roll  period  before  any  cash  could  be  had  except  by  paying  a 
discount  of  20  per  cent  for  it  Such  large  and  numerous  deductions 
were  made  by  this  company  that  out  of  the  total  nominal  pay  roll  of 
$1,431,425  only  $835,735  was  paid  in  cash.  Nearly  $600,000  was 
deducted  from  the  pay  of  the  employees  for  various  items.  It  may 
be  noted  in  this  connection  that  this  was  not  a  small  company  oper- 
ating on  limited  resources  but  a  plant  of  one  of  the  largest  and  most 
prosperous  ''independent"  steel  companies. 

PUBCHASB  AND  SALS  OF  STOSI  OEDEBS. 

In  the  case  of  other  companies  in  the  Southern  district  employing 
in  total  about  4,600  workmen  store  orders  issued  as  advances  on 
wages  were  not  cashed  directly  by  the  company  or  by  the  company 
store,  but  were  bought  and  sold  by  outside  parties  at  discounts 
ranging  from  10  to  25  per  cent.  In  many  cases  the  clerks  and  minor 
officials  of  the  company  made  of  this  a  r^ular  and  lucrative  business. 

The  business  of  buying  and  selling  of  store  orders  was  found  at 
the  time  of  the  investigation  to  be  most  prevalent  and  highly  devel- 
oped in  connection  with  one  of  the  large  western  steel  companies, 
which  operated  a  lai^e  department  store.  The  advances  on  wages 
were  made  by  this  company  in  the  form  of  "scrip"  orders  upon  the 
company  store.  As  the  prices  at  the  company  store  were  very  rea- 
sonable and  the  goods  were  of  the  best  quality,  these  scrip  store 
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orders  were  in  great  demand  if  purchasable  below  par.  At  the  time 
of  the  investigation  in  1910  this  scrip  was  openly  bought  and  sold 
by  people  in  all  parts  of  the  town,  both  employees  of  the  company 
and  others.  A  special  business  was  made  of  purchasing  it  by  men 
known  as  ''scrip  brokers/'  who  had  small  offices  immediately  across 
from  the  company  store,  and  who  dealt  in  it  openly.  At  one  time 
there  had  been  as  many  as  seven  brokers'  offices  immediately  across 
from  the  store.  These  brokers  issued  quotations  on  the  scrip,  usually 
at  a  discount  of  from  20  to  25  per  cent,  according  to  the  amount  that 
was  offered,  and  sold  it  usually  at  an  advance  of  5  cents  on  the  dollar. 
The  amount  dealt  in  was  very  large.  In  addition,  practically  all  the 
saloons  in  the  town  posted  quotations  stating  the  discount  at  which 
the  scrip  would  be  received  ''in  trade,"  as  well  ^  the  cash  discoimt. 
The  saloons,  it  may  be  noted,  eAw&js  paid  firom  5  to  10  cents  less  on 
'  the  dollar  than  did  other  purchasers.  At  the  tune  of  the  invesftgation 
the  plant  had  been  operating  for  some  time  on  a  reduced  schedule, 
and  consequently  the  amount  of  scrip  issued  was  relatively  small. 

The  number  of  brokers  at  that  time  was  only  three,  and  the  scrip 
was  selling  at  a  discount  of  only  20  per  cent.  In  June,  1911,  the 
store  orders  of  this  company  were  made  nontransferable,  and  as  a 
result  the  evil  mentioned  has  been  to  a  large  extent  eliminated. 

DBDUCTIONS  FROM  WA0£8. 

Deductions  from  wages  for  a  variety  of  purposes  are  made  in  many 
plants.  The  character  and  extent  of  such  deductions  vary  greatly, 
not  only  in  the  different  districts  of  the  industry  but  also  in  different 
establishments  within  a  district.  It  was  foimd  impracticable  in 
dealing  with  the  subject  to  treat  it  from  a  piu*ely  statistical  stand- 
point, as  only  a  relatively  smaU  proportion  of  the  plants  in  the  indus- 
try could  be  given  the  investigation  necessary  to  develop  accurate 
and  complete  data  on  this  point.  For  aU  practical  purposes,  how- 
ever, it  is  sufficient  to  understand  the  general  nature  of  such  deduc^ 
tions  and  the  extent  of  their  prevalence  in  the  industry.  Some  of 
the  deductions  are  of  such  a  character  that  their  existence  even  in  a 
very  small  number  of  establishments  is  worthy  of  note,  because  in 
all  cases  they  constitute  a  real  grievance  of  the  employees. 

DZSABLBMSNT  FITIIDS. 

In  an  industry  as  hazardous  as  the  steel  industry  a  great  deal 
of  tune  iB  lost  and  heavy  expenses  are  incurred  by  the  employee^ 
through  the  occtxrrence  of  accidental  injuries.  Some  of  the  more 
progressive  of  the  steel  manufacturers  have  recognized  that  the 
compensation  for  such  accidents  is  a  proper  charge  against  the  indus- 
try, and  have  put  into  effect  plans  for  providing  compensation.    In 
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contrast  with  this  policy  some  companies  have  developed  plans  by 
which  the  employees  themselves  are  made  to  pay  the  compensation 
in  case  of  accident  and  by  which  the  company  is  entirely  relie^^ed 
from  making  any  payments  except  in  a  few  cases  of  gross  negligence, 
where  action  may  be  brotight  through  the  courts.  Six  establisli- 
ments  having  in  all  2,435  employees  were  foimd  to  have  in  operation 
plans  for  shifting  the  burden  of  accident  compensation  from  the 
company  to  the  employees.  These  companies  were  all  located  in  the 
Southern  district,  although  one  of  them  was  a  large  ''independent" 
corporation  with  most  of  its  plants  in  another  part  of  the  coimtry. 
The  plan  utilized  by  these  companies  to  avoid  the  payment  of  acci- 
dent compensation  consisted  in  the  deduction  from  the  wages  of 
each  employee  of  a  certain  sum  which  was  devoted  to  the  establish- 
ment of  a  fimd,  administered  by  the  company,  from  which  pay- 
ments were  made  in  case  of  accidents.  The  deductions  in  three  of 
these  cases  were  made  monthly  and  amounted  to  one-half  of  one  day's 
wages  for  each  of  the  employees.  In  one  establishment  the  deductions 
were  uniformly  50  cents  for  all  classes  of  employees,  while  in  another 
case  they  were  graduated  from  30  cents  per  month  in  the  case  of 
employees  earning  less  than  $1  per  day  to  60  cents  in  the  case  of 
employees  earning  $2  or  more  per  day.  In  the  remaining  establish- 
ment a  imiform  deduction  of  1  per  cent  of  each  employee's  earnings 
during  the  month  was  made.  In  five  cases  the  fund  was  administered 
by  the  oflScials  of  the  company,  who  make  payments  in  accordance 
with  a  more  or  less  definite  plan,  the  general  character  of  which  is 
shown  below.  In  one  case,  however,  the  fund  was  handled  some- 
what indirectly  through  a  life  insurance  company.  The  working  of 
the  system  in  the  last-mentioned  establishment  can  best  be  imder- 
stood  through  the  following  quotation  from  the  report  of  the  agent 
who  made  the  investigation: 

The  fee  deducted  for  the  disablement  fimd  is  usually  one-half  of 
one  day's  pay  in  each  month,  for  which  an  employee,  if  injured,  is 
entitled  to  half  wages  for  a  period  not  to  exceed  six  months.  If  an 
injured  employee  enters  a  claim  for  damages  he  is  sent  to  the  agent 

of  the Insurance  Co.,  who  acts  as  agent  for  the Iron 

Co.,  and  settlement  is  effected  there.    No  specified  amount  is  paid 

for  any  injury,  such  as  the  loss  of  a  hand.    The Insurance 

Co.  settles  for  the  least  amount  possible.     The Insurance  Co. 

had  a  contract  with  the Iron  Co.  during  the  montlis  of  Feb- 
ruary, March,  April,  and  May,  and  claims  were  made  by  95  employees, 
who  were  injurcMi  during  those  months,  the-last  claim  counted  being 
filed  in  October.  It  is  possible  others  may  yet  be  filed.  In  the  case 
of  one  man  who  was  killed  on  Jime  28  by  falling  into  a  concrete 
mixer,  $500  was  paid  to  his  relations. 

In  the  other  five  companies  the  general  plan  of  collecting  and 
administering  the  fund  was  much  the  same  as  that  indicated  in  the 
following  typical  annoimcement: 
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'  Ibon  AMD  Stsbl  Co. 

,  October  /,  J909, 

To  the  employees  of  the Iron  A  Steel  Co,: 

Commencing  November  1, 1909,  this  company  will  eetablifih  a  system  of  employees' 
accident  benefit  fund  at  all  its  mines  and  plants  similar  to  the  system  which  has  been 
in  effect  at  similar  plants  and  mines  in  the district,  and  which  has  given  uni- 
versal satisfaction  to  employees.  A  email  voluntary  deduction  will  be  made  from  the 
wages  of  all  employees  monthly  for  this  purpose.^  In  the  event  <^  accidental  injury  to 
or  accidental  death  of  an  employee  from  whom  this  deduction  has  been  made  while 
engaged  in  lus  regular  worlc  on  the  premises  of  the  company,  he  will  be  entitled  to 
fixed  benefits  from  this  fund.  The  conditions  governing  this  fund,  the  charges  to  be 
paid,  and  the  benefits  to  accrue  are  as  follows: 

Wobkmkn's  Bbnbiit  Fund. 

conditions. 

1.  Accidental  injury  while  engaged  in  his  regular  work  on  the  premises  of  the  com- 
pany in  its  service. 

2.  Charges  and  benefits  wiU  begin  on  the  date  of  employment  and  will  cease  on  the 
date  of  leaving  the  employ  of  the  company. 

3.  No  employee  shall  be  entitled  to  benefits  who  lias  not  paid  all  accrued  charges. 

4.  All  benefits  shall  be  paid  monthly  through  the  pay  roll,  subject  to  the  rules  gov-^ 
eming  same. 

5.  The  companjr's  physician's  certificate  must  be  secured  on  the  day  of  accident,^  certi- 
fying to  the  disability.  Injured  persons  must  see  or  be  seen  by  the  company's  phy- 
sician every  day  during  temporary  disability,  and  said  physician  must  issue  a  certifi- 
cate to  the  company  upon  sufficient  recovery  of  injured  party  to  resume  work.  The 
company^ s  physyAan  shall  aUo  determine  whether  death  is  due  to  accidental  injury,^ 

6.  The  certUioate  of  the  company* s  physician  '  as  to  the  existence  and  duration  of  dis- 
ability shall  be  conclxmve,^ 

CHABOES. 

1.  One-half  day's  pay  each  month  pays  for  benefits  for  that  m4)nth.^ 

2.  Where  men  are  working  imder  contract  the  cnargee  and  benefits  shall  be  based 
on  an  estimate  of  an  average  day's  earnings. 

BENEFITS. 

1.  One-half  day's  pay  for  each  working  day  during  term  of  temporary  disability  as 
certified  by  company's  physician,  said  term  not  to  exceed  six  months. 

2.  The  loss  of  one  hand,  one  foot,  or  one  eye,  one-half  day's  pay  for  each  working  day 
for  six  months,  irrespective  of  ability  to  resume  work  during  that  time. 

3.  For  loss  01  bo^  nands,  both  feet,  or  both  eyes,  or  a  permanent  disability,  one-half 
day's  pay  for  each  working  da>r  for  a  period  of  one  year. 

4.  In  case  of  death  from  accidental  injury  sustained  while  engaged  in  regular  work 
for  the  company  in  its  service  on  its  premises,  one-half  day's  pay  for  each  working  day 
to  the  widow,  and  if  no  widow  to  the  next  of  kin  of  deceased  for  a  period  of  one  year. 
If  a  different  beneficiary  is  desired  in  event  of  death,  written  notice  must  be  given  by 
assured. 

6.  Benefits  to  be  based  on  rate  of  pay  at  the  time  of  injury. 

It  will  be  noticed  that  in  the  announcement  the  deduction  is 
described  as  "voluntary."  It  is,  as  a  matter  of  fact,  voluntary  only 
in  the  sense  that  the  employee  agrees  to  it  as  a  condition  of  securing 
and  retaining  a  job.  On  entering  the  company's  service  each  work- 
man is  required  to  sign  an  employment  slip  which  has  printed  across 
the  bottom  of  the  page  the  statement:  "I  agree  to  accept  the  charges 
for  doctor  and  insurance." 


1  Italicised  by  the  Bureau. 
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In  addition  to  these  six  southern  companies,  a  company  located  in 
western  Pennsylvania,  emplo3ring  in  its  steel  plants  10,163  men,  made 
deductions  averaging  about  $1  per  month  from  each  for  the  support 
of  the  ''mutual  benefit  association."  The  association  performed  a 
valuable  'service  by  aiding  sick  and  injured  employees,  about  one- 
fifth  of  the  total  receipts  being  devoted  to  sick  benefits.  The  principal 
interest  of  the  company  in  the  association  lies,  however,  in  the  fact 
that  when  an  employee  enters  the  association  he  thereby  releases  the 
company  from  liability  for  all  accidents  occurring  in  its  plants.  The 
arrangements  for  this  are  full  and  explicit.  Embodied  in  the  con- 
stitution of  the  benefit  association  is  the  foUowmg  agreement  between 
the  association  and  the  steel  company: 

Abtiolb  XIV.-^Aqbbbment  and  Guabantt. 

Sbotion  1.  This  asBOciation  is  based  upon  an  agreement  of Iron  Go.^  which 

has  been  legally  assumed  by Steel  Go.,  to  act  as  treasurer  of  the  association, 

and  to  supply  office  room  and  clerical  services  without  cost  to  the  association;  also  to 
give  an  annual  gratuity  to  the  treasury,  equal  to  one  dollar  for  each  member  of  the 
association  entitled  to  benefits  during  the  whole  year;  also  to  guarantee  the  payment 
of  all  benefits  to  the  members  of  the  association  by  an  advance  or  loan  to  the  association 
hx>m  time  to  time  of  such  sum  or  stuns  as  may  be  needed,  which  shall  be  repaid  from 
surplus  income  of  the  association  from  time  to  dme,  as  it  may  be  able  to  do  so;  in  con- 
sideration of  which  every  applicant  for  membership  shall  execute  a  release  to  the  com- 
pany employing  him,  herein  named,  of  all  action  for  damages  resulting  from  accidents 
to  him  while  he  is  a  member  of  this  association. 

To  make  this  agreement  effective  each  employee  when  applying 
for  membership  in  the  association  is  required  to  sign  an  application 
blank  containing  the  following  clause:  ^  • 

And  in  consideration  of  the  agreement  and  guaranty  of Steel  Co.,  as  set  forth 

in  Article  XIV  of  the  constitution  of  the Mutual  Benefit  Association,  I  hereby 

release  my  said  employer Steel  Co.  of  and  from  all  actions  that  might  be  brought 

by  me  or  any  other  person  or  persons  for  damages  on  account  of  personal  injury  or 
death  resulting  from  accidents  to  me  while  I  am  a  member  of  said  association. 

A  complete  release  is  thus  secured  by  the  steel  company  at  the 
time  the  workman  is  employed,  but  in  order  to  make  the  legal 
processes  complete  and  binding  each  employee  who  has  been  injured 
and  receives  the  benefits  provided  by  the  association  is  required  to 
sign  a  paper  releasing  the  steel  company  at  the  same  time  that  the 
release  of  the  benefit  association  is  signed,  a  payment  of  $1  being 
the  nominal  consideration  for  the  signing  of  this  document. 

The  association  is  under  the  direction  of  officers  elected  by  a  board 
of  directors,  and  these  directors  are  appointed  by  the  general  man- 
ager of  the  steel  company,  so  that  the  company  practically  controls 
the  association.  Moreover,  the  secretary  who  actually  administers 
the  fund  and  the  physicians  who  make  the  decisions  »s  to  the  termi- 
nation of  disability  are  employees  of  the  steel  company. 
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In  this  case,  it  is  true,  the  company  furnishes  a  hospital  and  makee 
various  contributions  to  the  association's  fund,  but  the  amount  it 
thus  expends  is  relatively  small.  During  the  26  years  of  the  asso- 
ciation's existence  it  has  paid  out  about  Sl^GOO^OOO  as  compensation 
for  accidents.  Of  this  amount'  the  steel  company  contributed  ap- 
proximately $200,000,  receiving  in  return  a  complete  release  from 
liability  for  accidents  occurring  in  its  plants.  A  full  description  of 
the  operation  of  this  association  and  of  its  relation  to  the  steel  com- 
pany will  be  foimd  in  Volume  IV,  of  this  report. 

MEDICAL  FEES. 

Deductions  for  medical  fees  are  more  common  than  for  the  disable- 
ment funds  just  described.  Of  the  84  plants  from  which  special 
agents  secured  information  by  personcil  visits,  20  made  deductions 
from  wages  for  medical  fees.  The  usual  custom  is  simply  to  employ 
a  physician,  but  in  a  few  cases  a  hospital  is  also  maintained.  Although 
the  physician  is  always  known  as  the  ''company  doctor"  and  the 
hospital  is  called  the  ''company  hospital,"  the  cost  of  their  mainte- 
nance is  derived  entirely  from  the  employees.*  Sometimes  medical 
care  is  furnished  to  the  families  of  married  employees  as  well  as  to 
the  men  themselves.  In  such- cases  the  deductions  are  usually  SI 
per  month  for  married  men  and  50  or  75  cents  for  single  men.  When 
the  families  are  not  iucluded  in  the  plan  the  deductions  are  the  same 
for  both  classes  of  employees. 

.Of  the  23  plants  visited  in  the  Southern  district,  14,  with  7,861 
employees,  regularly  made  deductions  for  medical  fees.  The  amount 
^r  month  for  each  worker  is  shown  in  the  following  table:  • 

MONTHLY  DEDUCTION  FOR  MEDICAL  FEES. 


Number  of  plants  making  speoifled  deduotion. 

Deduo- 
tion for 
married 
men. 

Dedoo- 

tionfor 

single 

men. 

Dedoo- 
tionfor 

all 
Giasses.* 

5 

SI.  00 
1.00 

10.75 
.60 

8 

3 

10. 50 

2 

1  00 

1 

.75 

Undoubtedly  the  maintonance  of  these  funds  is  often  a  benefit  to 
the  employees,  enabling  them  through  cooperation  to  secure  medical 
service  at  much  lower  rates  than  would  be  possible  if  each  worker 
needing  a  doctor  paid  his  own  individual  fees.  Nevertheless,  the 
arrangement  is  far  from  satisfactory,  since  in  every  establishment 
visited  the  funds,  although  derived  wholly  from  the  wages  of  the 

1  Only  one  exceptioii  to  this  general  situation  was  foond.  In  this  case,  owing  to  a  strike  and  a  conse* 
qnent  failore  of  deductions,  a  deficit  in  the  medical  fund  had  occurred  and  this  the  steel  company  made 
op.    Except  for  this,  the  employers  made  no  oontribntion  of  any  kind  to  the  medical  fonds. 

*  Families  of  married  men  not  cared  for. 
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employees,*  were  administered  by  the  officials  of  the  company  and 
the  workers  had  no  voice  in  either  their  collection  or  their  distribution. 

A  still  more  unsatisfactory  situation  and  one  which  constitutes  a 
real  grievance  in  the  minds  of  the  employees  is  found  in  the  cases  iq 
which  this  medical  fund  becomes  a  source  of  profit  to  the  employing 
company.  Take,  for  instance,  one  of  the  southern  plants  employing 
1,000  men,  and  deducting  fees  of  75  cents  a  month  from  single 
employees  and  $1  from  the  married  employees.  Since  in  the  South 
it  is  necessary  to  carry  at  least  50  per  cent  more  men  on  the  pay  roll 
than  are  actually  needed  to  fill  the  positions  in  the  mill,'  and  since 
these  deductions  are  made  from  all  employees  who  appear  on  the 
pay  roll,  regardless  of  whether  they  have  worked  the  full  month  or 
not,  the  total  annual  revenue  available  for  the  maintenance  of  the 
medical  service  is  approximately  $15,000. 

As  the  families  of  the  married  workers  are  looked  after,  about 
3,600  people  are  to  be  provided  for  from  this  fimd.  No  hospital 
service  is  rendered,  but  doctors  are  sent  and  medicine  is  given  free 
of  charge  in  all  cases  where  it  is  required.  Two  physicians  are 
employed  to  care  for  these  people,  with  salaries  not  exceeding  $2,500 
a  year  each,  thus  leaving  $10,000  a  year  to  supply  "free  medicine" 
and  to  defray  all  expenses  incident  to  the  administration  of  the  firnd. 
Under  such  circumstances  it  is  not  surprising  that  the  workers  should 
look  upon  the  deduction  as  excessive. 

DXDUCTIONS  FOB  COMPANY  STOBES  AND  COMPANY  HOUSES. 

Wherever  company  stores  are  conducted  it  is  cu8t6mary  to  deduct 
from  the  wages  of  the  employees  the  amounts  of  any  purchases  from 
the  stores.  Such  purchases  are  ordinarily  made  either  by  opening 
accounts  at  the  store  or  by  the  use  of  store  orders  issued  by  the 
manufacturing  companies  and  ordering  the  store  to  deliver  goods  to 
the  bearer  to  the  amount  specified  in  the  order.  The  orders  are 
sometimes  in  the  form  of  scrip,  which  is  transferable  and  which 
passes  current  in  the  community. 

Of  the  84  plants  investigated  at  this  point  by  special  agents  of  the 
Bureau,  23  operated  company  stores  and,  in  addition,  10  plants  issued 
orders  on  stores  operated  either  by  independent  merchants  or  by 
interests  affiliated  with  the  steel  company.  In  the  Southern  district, 
of  the  23  plants  investigated,  15  operated  their  own  company  stores 
and  4  issued  orders  on  outside  stores.  There  were  only  4  plants  in 
this  district,  therefore,  which  did  not  make  deductions  for  company 
store  accounts. 

1  Only  one  exoeptioD  to  this  general  dtoatlon  was  foond.  In  this  otae,  owing  to  a  strike  and  a  oonse- 
quent  failure  of  deductions,  a  defldt  in  the  medical  fund  had  oooorred  and  this  the  steel  company  made 
a]>.   Ezoepftfor  this,  the  employers  made  no  oontribation  of  any  kind  to  the  medical  funds. 

>  See  Chapter  XIV,  p.  381. 
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It  should  be  noted  that,  except  in  unusual  cases,  store  orders  are 
never  issued  nor  is  credit  given  at  the  company  store  'to  exceed  the 
amount  of  wages  already  earned  by  the  employee  and  standing  to 
bis  credit  on  the  books  of  the  company.  Instead,  therefore,  of  such 
orders  representing  real  credit  given  the  employee  at  the  company 
store,  they  are  in  effect  payments  made  in  advance  by  the  employee. 
The  entire  question  of  company  stores  is  fully  discussed  in  Chapter 
XVI,  but  it  is  pertinent  at  this  place  to  note  the  extent  to  which 
such  deductions  are  made  and  the  way  in  which  they  operate  to 
relieve  the  company  from  the  requirement  of  securing  cash  with  which 
to  pay  the  workmen. 

Definite  statements  were  secured  from  a  number  of  companies  with 
regard  to  the  proportion  of  the  total  pay  roll  whi^h  was  deducted  on 
account  of  company  store  bills.  Of  13  companies  from  which  such 
statements  were  received,, 5  reported  deductions  ranging  from  35  to 
66  per  cent.  The  companies  showing  percentages  of  deduction  over 
35  per  cent  were  in  all  cases  small  establishments.  In  6  other  com- 
panies, 3  of  which  were  of  large  size,  the  deductions  for  this  purpose 
amounted  to  20  per  cent  or  less  of  the  total  pay  roll.  It  is  of  sigidficance 
that  the  companies  reporting  deductions  amounting  to  as  much  ad 
20  per  cent  of  their  pay  roll  pay  their  employees  only  once  a  mouth. 
In  the  table  which  follows  the  amount  and  per  cent  deducted  for  com- 
pany store  bills  are  shown  for  each  separate  establishment: 

AMOUNT  AND  PBB  CENT  OF  TOTAL  PAY  ROLLS  DEDUCTED  FOR  STORE  BILLS  BY  13 

COMPANIES. 


E*- 

tab- 
liah- 
ment 
num- 
ber. 


Firiod  shown. 


Number  of 
employees. 


Total 

amount 

of  payrolL 


Deductions  fw  com- 
pany store. 


Amount 


Per  cent  of 
totiO^ 


Yearl910 

Fiscal  yearlMl 

Company's  estimate 

January  to  October,  1910 

Company's  estimate 

October  and  November,  1910. 

ATerase  per  month 

Fiscal  year  1910 

January  to  November,  1910. . . 

Yearl«)9 

....do 


14« 

109 
170 
70 
175 
154 
160 
100 
4,061 
720 

242 
280 


129,813 
60,306 


409 


101, 


tl5,990 
30,081 

57,306 


601 
225,702 
431,426 
643,679 
203,031 
144,068 


I 


4,141 
89,143 
296,609 
113,726 
20,290 
25,M6 


66 

60 
38 
66 
82 
20 
30 
39 
17 
20 
20 
15 
16 


» Not  reported. 

As  an  indication  of  the  profits  derivable  from  such  practices  may  be 
mentioned  the  case  of  a  plant  with  105  employees  which  issued  store 
orders  on  an  outside  store  to  the  amount  of  45  per  cent  of  its  total 
pay  roll.  It  was  discovered  that  for  making  such  deductions  the 
steel  company  received  a  commission  of  10  per  cent  of  the  total 
amount  of  the  orders  issued. 
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The  rent  for  company  houses  is^  of  course,  deducted  from  wages 
whether  such  houses  are  leased  directly  from  the  steel  company  or 
from  some  aflOliated  or  subsidiary  company.  This  question  is  fully 
discussed  in  Chapter  XVI,  and  need  not  be  entered  into  at  this  point, 
as  it  presents  no  particular  features  of  interest  as  regards  the  subject 
now  under  discussion.  It  may  be  noted,  however,  that  in  practically 
all  cases  the  rentals  for  company  houses  are  deducted  in  advance, 
although  wages  may  be  paid  not  oftener  than  once  a  month. 

MINOB  DXDUCTION8. 
ICE   WATER. 

One  form  of  deduction  which  constituted  a  grievance  on  the  part 
of  the  employees  wherever  it  was  encoimtered  was  that  for  ice  water 
furnished  during  the  summer  months.  In  three  plants  in  the  South- 
em  district  with  a  total  of  4,583  employees  deductions  for  this  pur- 
pose ranged  from  25  to  50  cents  per  month  per  man  according  to  the 
amount  of  ice  used.  In  two  other  plants  in  the  Southern  district 
employing  1,043  men  no  deductions  were  made  for  this  purpose,  but 
the  employees  furnished  their  own  ice.  In  these  establishments  the 
company  furnished  the  water  and  the  barrels.  In  one  plant  in  Penn- 
sylvania deductions  for  ice  water  were  10  cents  per  month  in  the 
case  of  men  earning  less  than  $2  per  day  and  20  cents  per  month 
in  the  case  of  all  others.  The  plants  noted  as  making  deductions  for 
ice  water  or  in  which  the  employees  buy  their  own  ice  include,  in  the 
Southern  district,  all  the  steel-making  plants  visited  in  that  district. 
In  the  blast-furnace  plants  no  ice  water  is  furnished.  These  deduc- 
tions for  ice  water  are  said  by  some  of  the  manufacturers  to  be  made 
for  the  purpose  of  discouraging  employees  from  drinking  too  much 
ice  water  during  the  hot  summer  months.  Nevertheless,  no  steps 
had  been  taken  in  any  of  these  plants  to  provide  a  suitable  supply  of 
properly  cooled  and  filtered  water  in  lieu  of  the  ice  water,  to  which 
objection  was  made. 

IDENTIFIOATION  CHECKS. 

"Wherever  brass  checks  or  badges  for  the  identification  of  employees 
are  used  it  is  customary  to  deduct  from  the  wages  of  each  employee  a 
sum  ranging  from  25  to  50  cents  for  the  check  or  badge.  If  the  badge 
is  turned  in  at  the  end  of  the  employment  the  money  is  refunded,  but 
if  it  is  lost  and  a  new  badge  is  obtained  the  amount  is  retained  by  the 
company.  As  the  cost  of  these  checks  and  badges  to  the  company 
is  very  much  less  than  the  amounts  deducted,  the  deductions  fre- 
quently appear  to  the  employees  to  be  exorbitant  and  unjust.  The 
practice  is  defended  by  the  companies  who  claim  that  while  each 
7447°— S.  Doc.  110,  62-1,  vol  3 ^26 
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check  or  badge  unquestionably  costs  less  than  the  amount  of  the 
deduction,  the  loss  of  a  number  of  checks  makes  it  necessary  to  pur- 
chase an  entirely  new  set,  as  the  checks  and  badges  are  serially  num- 
bered, and  consequently  the  deductions  do  not  more  than  coTer  the 
cost  and  trouble  involyed  in  keeping  complete  sets  of  such  checks. 
It  may  be  said,  howcTer,  that  the  checks  and  badges  are  used  entirely 
for  the  convenience  of  the  company  in  keeping  time  and  in  making 
wage  payments. 

FINES,  ETC. 

Fines  are  very  infrequent  in  the  iron  and  steel  industry.  Prac- 
tically the  only  reasons  for  which  they  are  imposed  are  for  failing  to 
punch  the  time  clock,  for  which  a  deduction  of  1  hour's  time  is  usually 
made,  and  for  reporting  late.  Usually  half  an  hour  is  charged  when 
employees  are  late  up  to  30  minutes  and  1  hour  whenever  they  are 
late  from  30  to  60  minutes.  In  one  case,  however,  1  fuU  hour  was 
deducted  for  all  cases  oi  reporting  late  of  less  than  30  minutes  and  2 
hours  in  case  of  reporting  from  30  to  60  minutes  late. 

In  addition  to  the  deductions  specified  above,  amoimts  are  also 
deducted  by  various  companies  for  a  large  number  of  other  purposes, 
as,  for  example,  the  furnishing  of  fuel,  light,  water,  and  various  other 
commodities  at  special  prices  to  the  employees.  As  full  value  is 
usually  given  in  these  cases  it  is  unnecessary  to  discuss  them  in  detail. 

BnSCT  07  DXDXrcnONS. 

The  deductions  discussed  in  the  preceding  pages  may  have  eith^ 
or  both  of  two  eflFects:  (1)  They  may  reduce  the  real  value  of  wages 
to  the  employee,  or  (2)  since  upon  many  of  these  deductions  tJiere  is 
a  profit,  even  when  full  value  is  given,  they  may  diminish  the  final 
cost  of  production  to  the  employer.  It  is  impossible  to  estimate 
these  two  effects  for  the  industry  as  a  whole,  but  the  following  com- 
parison between  the  practices  of  two  specific  companies  will  give  some 
idea  of  the  extent  of  their  influence. 

The  two  companies  taken  for  comparison  can  not  be  considered 
typical,  for  the  first  represents  conditions  which  are  in  every  respect 
exceptionally  good,  while  the  second  represents  the  extreme  in  the 
othi^  direction.  A  large  proportion  of  the  employees  in  the  industry, 
however,  are  affected  by  conditions  veiy  similar  to  those  prevailing 
in  the  second. 

These  two  companies  manufacture  nearly  the  same  kind  of  prod- 
uct, which  is  in  both  cases  highly  finished,  and  though  located  in 
different  parts  of  the  country  they  compete  for  customers  in  the  same 
markets.  Company  No.  1,  located  in  eastern  Ohio,  pays  17  cents  per 
hour  for  unskilled  labor  and  has  a  10-hour  day,  wages  therefore 
amounting  to  $44.20  per  month  of  26  days.    The  eoDi|)loyees  are  immir 
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grantS;  chiefly  Slavs.  Company  No.  2,  located  in  Alabama,  pays 
12^  cents  an  hour  for  the  same  class  of  labor  and  also  has  a  10-hour 
day,  wages  therefore  amounting  to  $32.50  per  month  of  26  working 
days.  The  employees  are  chiefly  Negroes,  with  some  Italians.  On 
the  basis  of  nominal  wages,  company  No.  1  pays  36  per  cent  more  than 
company  No.  2  for  the  same  general  class  of  labor,  this  excess  repre- 
senting to  some  extent  the  difference  in  the  cost  of  living  in  the  two 
localities  and  also  reflecting  the  difference  in  the  efficiency  of  the 
workman. 

As  soon  as  the  real  value  of  the  returns  to  the  workman  are  consid- 
ered the  difference  between  the  two  companies  is  greatly  increased. 
Company  No.  1  has  a  system  of  profit  sharing  by  which,  if  a  man 
works  steadily,  he  receives  a  sum  equal  to  5  per  cent  of  his  wages, 
thus  bringing  his  monthly  earnings  to  $46.41.  It  has  also  established 
a  system  of  accident  compensation  by  which  any  employee  who  is 
injured  receives  liberal  benefits,  the  entire  cost  of  the  system  being 
borne  by  the  company.  Wages  are  paid  semimonthly,  approximately 
27  days  after  the  beginning  of  the  pay-roll  period,  but  in  case  of 
necessity  employees  may  secure  advances  in  cash  to  the  full  value  of 
wages  actually  earned. 

Company  No.  2  has  no  profitrsharlng  scheme.  One-half  of  one 
day's  wages  is  deducted  each  month  to  create  the  ''  workmen's  benefit 
fund,"  which  has  been  described  above  (p.  395) .  A  further  deduction 
is  made  each  month  for  medical  service,  amounting  to  75  cents  for 
single  and  $1  for  married  employees.  Since  in  the  case  of  these 
laborers  sickness  is  rare,  and  their  disabilities  are  usually  due  to  acci- 
dents, this  deduction  might  properly  be  looked  upon  as  part  of  the 
benefit  ftmd,  i.  e.,  a  deduction  for  benefits  which  the  employees  of  the 
first  company  receive  gratuitously  and  in  far  more  liberal  amounts. 
Moreover,  for  18  weeks  during  the  warm  weather  the  employees  of 
the  second  company  spend  five  cents  a  week  for  ice,  which  is  f lunished 
finee  by  the  first  company.  In  company  No.  2  wages  are  paid  monthly 
and  approximately  40  days  after  the  beginning  of  the  pay-roll  period. 
In  order  to  obtain  cash  for  ordinary  requirements,  it  is  customaiy 
for  the  unskilled  laborers  to  secure  advances  averaging  at  least  one- 
fourth  of  their  monthly  wages.  These  advances  the  company  makes 
at  a  discount  of  20  per  cent,  the  loss  per  employee  amountiog  to  $1.60. 

Assuming,  then,  that  the  employees  of  the  second  company  receive 
full  value  for  the  deduction  for  medical  services,  and  therefore  omit- 
ting it  fnmi  consideration,  the  deductions  from  their  wages  for  bene- 
fits or  accommodations  which  employees  of  the  first  company  receive 
without  charge  are:  For  compensation  system,  63  cents  a  month; 
ice  (average  per  year),  8  cents  monthly;  discount  on  wage  advances, 
$1.60;  total,  $2.31;  so  that  the  monUily  cash  receipts  of  unskilled 
laborers  in  the  second  company's  employ  would  be  $30.19.    But  the 
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unskilled  laborer  employed  by  company  No.  1  may  receive  $46.41 
monthly;  so  that  while  tJie  difference  in  nominal  wages  is  36  per  cent; 
the  difference  in  cash  received  by  the  laborers  is  or  may  be  54  per 
cent  in  favor  of  the  employees  of  the  first  company. 

Looked  at  from  the  standpoint  of  cost  of  labor  to  the  employer^ 
or  rather  of  amount  of  cash  paid  for  labor  by  the  employer,  the  dif- 
ference is  even  greater.  Company  No.  1  pajs  to  begin  with  36  per 
cent  higher  wages.  It  provides  at  its  own  expense  far  more  liberal 
compensation  for  accidents  than  the  second  company  provides 
through  deductions  from  the  pay  of  workers.  It  furnishes  free  the 
ice,  for  which  the  second  company's  employees  must  pay,  and  it  makes 
no  profit  by  discounting  its  own  advances  on  wages.  On  these  three 
items  the  first  company  pays  out,  as  part  of  its  labor  cost,  sums 
which  the  second  company  transfers  to  the  expense  accounts  of  its 
workers,  sometimes,  as  in  the  case  of  the  discount  on  advances,  mak- 
ing a  handsome  profit  for  itself  on  the  transaction.^ 

But  in  addition  to  these  differences  the  second  company  also  oper- 
ates a  company  store  and  rents  to  its  employees  a  large  number*  of 
company  houses.  On  these  two  classes  of  property  it  makes  a  profit 
amounting  at  a  minimum  estimate  to  not  less  than  5  per  cent  of  the 
total  pay  roll.  Since  the  employees  receive  nearly  or  quite  full 
value,  these  profits  can  not  be  looked  upon  as  deductions  from  their 
wages,  but  they  may  fairly  be  taken  into  account  as  diminishing  the 
relative  outlay  for  labor  of  the  two  plants.  Making  due  allowance 
for  the  various  profits  and  deductions  secured  by  the  second  company, 
the  difference  in  the  outlay  of  the  two  companies  per  common  laborer 
is  not  less  than  70  per  cent. 

In  view  of  this  enormous  difference  it  is  of  interest  to  note  that  com- 
pany No.  1,  whether  in  spite  of  or  owing  to  its  high  wages  and  liberal 
policy,  is  prosperous,  paying  regular  dividends  of  8  per  cent,  while 
company  No.  2,  which  from  its  organization  has  pursued  much  the 
same  policy  as  at  present,  is  bankrupt.  Both  companies  were  organ- 
ized within  the  past  10  years. 

INDIRECT  ADDITIONS  TO  WAO£S. 

So  much  has  been  said  about  deductions  from  wages  that  it  is  only 
fair  to  consider  also  various  plans  put  into  effect  by  some  of  the  com- 
panies which,  while  not  increasing  nominal  wages,  add  considerably 
to  the  real  value  of  the  employee's  return  for  his  labor.  Three  lead- 
ing plans  of  this  kind  have  been  put  into  operation — ^voluntary  com- 
pensation plans,  pension  systems,  and  profit-sharing  systems. 

The  first  of  these  to  be  put  into  effect  was  the  establishment  of 
funds,  provided  by  the  employer,  out  of  which  a  definite  compensa- 

>In  addition  the  seoond  eompaiiy  almost  cflrtalnly  mads  a  proftt  iq^on  the  fdnd  f«r  medical  eerrtoe, 
bat  as  the  (aete  oonoenilnf  tliis  ooold  Qot  be  tally  leeniad,  tbe  Item  It  oDKltted. 
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tion  would  be  paid  employees  in  ease  of  accidental  injury.  Such 
funds  have  been  established  by  the  United  States  Steel  Corporation, 
the  Wisconsin  Steel  Co.  (International  Harvester  Co.),  and  the 
Toungstown  Sheet  &  Tube  Co.  These  companies  together  employ 
more  than  50  per  cent  of  the  total  number  of  persons  in  the  industry, 
and  their  action  in  establishing  such  funds  has  been  of  great  impor- 
tance, not  only  through  its  direct  effect  on  their  own  numerous 
employees,  but  through  its  influence  as  an  example.  The  operation 
of  these  plans  need  not  be  considered  here,  as  the  subject  is  fully  dis- 
cussed in  Volume  IV  of  the  present  report.  Theoretically  the  com- 
pensation paid  out  of  such  a  fimd  is  merely  a  voluntary  substitute  for 
the  remedies  provided  for  the  employees  by  the  common  law.  As  a 
matter  of  fact,  however,  relief  through  the  common  law  can  be 
secured  only  at  considerable  expense  to  the  injured  employee,  and  in 
only  a  narrow  range  of  cases.  Consequently  the  existence  of  such 
funds  from  which  compensation  for  accidents  is  made  without  cost  to 
the  employee  is  a  real  benefit  to  every  worker. 

The  plan  of  pensioning  employees  has  been  put  into  effect  by  only 
two  companies,  the  United  States  Steel  Corporation  and  the  TWscon- 
sin  Steel  Co.,  which  is  a  subsidiary  of  the  International  Harvester 
Co.  The  operation  of  this  plan  is  described  in  considerable  detail  in 
Chapter  XVII  of  this  volume,  so  that  it  need  only  be  mentioned  here. 
The  value  to  the  employee  of  the  right  to  participate  in  the  advan- 
tages of  such  a  plan  is  obvious. 

A  strictly  profit-sharing  plan,  affecting  the  employees  as  a  whole, 
is  in  use  in  only  one  company.  The  United  States  Steel  Corporation 
makes  some  approach  to  such  a  measure  in  its  '^  bonus  plan"  and  in  its 
so-called  profit-sharing  plan,  but  the  first  of  these  applies  only  to  the 
more  highly  paid  employees,  and  the  second  operates  only  indirectly 
through  the  sale  of  stock  to  employees  at  a  special  price.  There  is, 
of  course,  a  certain  potential  value  to  the  employee  in  such  plans,  but 
definite  action  and  the  possession  of  a  capacity  for  saving  are  necessary 
before  their  benefits  can  be  secured. 

In  the  profit-sharing  plan  of  the  one  company  referred  to,  the 
benefits  are  open  to  all  who  are  in  the  employ  of  the  company  on  the 
last  day  of  its  fiscal  year — Jime  30 — with  the  exception  of  four  of  the 
higher  officials  and  a  few  who  are  members  of  a  certain  trade-union. 
These  last  are  excluded  on  the  groimd  that  they  are  receiving  a  scale 
of  wages  proposed  by  the  union  itself,  and  that  the  company  does  not 
feel  under  any  obligation  to  increase  these  wages  volimtarily.  Full 
details  of  this  plan  are  given  in  Chapter  XVII.  Here  it  is  sufficient 
to  note  that  during  the  two  years  in  which  the  plan  has  been  in  opera- 
tion the  employees  have  received  as  their  share  of  the  profits  5  per 
cent  of  the  aMount  earned  by  each  during  the  fiscal  year.    If  a  work- 
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man  leaves  the  employ  of  the  company  but  returns  during  the  year, 
the  amount  of  eammgs  upon  which  his  share  of  the  profits  is  based  is 
reckoned  from  the  time  of  his  reemployment.  No  obligation  is 
incurred  by  the  employee  through  the  acceptance  of  this  additional 
sum,  and  no  action  on  his  part  is  required  to  qualify  for  it,  beyond 
being  in  the  employ  of  the  company  on  the  last  day  of  the  fiscal  year. 
All  these  plans,  of  course,  are  established  by  the  companies  largely 
because  of  the  benefits  which  they  believe  they  will  themselves 
receive  through  their  action.  Nevertheless,  their  value  to  the 
employee  and  the  real  addition  which  they  make  to  the  nominal  wages 
must  be  recognized. 

BONUS  PLANS. 

Bonus  plans  and  similar  devices  for  increasing  production  are  not 
very  generally  used  in  the  steel  industry.  Not  a  single  plant  was 
found  during  the  present  investigation  in  which  a  well  developed 
bonus  system  was  in  operation  throughout  the  plant;  if  such  plans 
were  used  at  all  they  were  found  only  in  connection  with  particular 
occupations  or  operations. 

One  reason  for  this  state  of  affairs  lies  in  the  fact  tliat  most  of  the 
work  in  the  steel  industry  is  performed  by  crews  of  men  working 
together  as  a  unit,  while  the  full  advantages  of  the  bonus  system  can 
be  obtained  only  when  the  amount  or  character  of  work  done  depends 
on  the  individual  initiative  of  each  employee.  Sometimes  an  effort 
is  made  to  meet  this  situation  by  selecting  one  man,  usually  either  the 
supervisor  of  the  crew  or  the  workman  who  has  charge  of  the  first 
step  in  the  process  and  who  consequently  is  in  a  certain  sense  a  pace 
setter,  and  paying  him  a  bonus  proportioned  to  the  production  of  the 
entire  crew.  The  employees  strongly  object  to  this  plan  on  the 
ground  that  the  bonus  goes  to  one  man  only,  while  the  extra  work  on 
which  it  is  based  is  performed  by  the  whole  crew.  This  system  is  not 
characteristic  of  the  steel  industry,  although  it  is  used  with  com- 
parative frequency. 

In  order  to  give  an  idea  of  the  general  nature  of  the  bonus  systems 
used  in  the  steel  industry,  a  few  examples  of  the  more  common  types 
are  given  in  the  following  pages.  No  discussion  of  these  systems 
seems  necessary,  as  they  are  for  the  most  part  very  simple  and  are 
fully  described  in  the  text. 

BLAST  FURNACES. 

Plant  No.  893  emplo]^  a  bonus  system  in  its  blast  furnaces,  having 
installed  it,  according  to  the  general  superintendent's  statement,  in 
order  to  ''awaken  a  more  active  interest  in  the  employees  in  the 
execution  of  their  work,  and  thereby  develop  greater  care,  a  keener 
interest,  and  a  higher  standard  of  efficiency  so  as  to  make  their  services 
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of  more  value  both  to  themselves  and  to  the  company."  Seventy- 
five  employees  are  affected  by  the  system — 62  workmen  and  13  others 
occupying  positions  of  a  more  or  less  supervisory  character.  The 
conditions  under  which  a  bonus  can  be  earned,  and  its  amoimt, 
naturally  differ  according  to  the  work  done  by  the  employee. 

Workmen. — ^The  workmen  affected  are  8  blowers  and  12  hot-blast 
men,  known  as  front  of  furnace  workers,  20  motor  men,  12  hoist  men, 
4  ore-car  men,  4  stock-house  foremen,  and  2  weighmen.  These  are 
paid  a  bonus  on  the  analysis  or  grade  of  iron  produced  on  their  par- 
ticular furnaces.  This  bonus  is  paid  when  more  than  50  per  cent  of 
the  monthly  production  grades  as  '' standard  iron.''  The  Bessemer 
standard  is  based  on  0.9  to  1.3  per  cent  silicon  and  under  0.045  per 
cent  sulphur,  and  the  basic  standard  is  based  on  0.6  to  1  per  cent 
silicon  and  under  0.05  per  cent  sulphur.  When  more  than  50  per  cent 
of  the  month's  production  is  up  to  standard  a  bonus  is  paid  ranging 
from  1  per  cent  of  the  wage  received  for  51  per  cent  standard  iron  up 
to  20  per  cent  for  100  per  cent  of  standard  iron.  The  latter  standard 
is  frequently  produced. 

Assistant  Superintendent. — This  official  receives  three  separate 
bonuses — one  on  all  tonnage  produced  in  excess  of  a  certain  amount, 
one  on  any  reduction  below  a  fixed  cost  per  ton  for  iron  produced^ 
and  a  third  on  any  reduction  in  the  amount  of  coke  used  per  ton  of  • 
iron  produced. 

The  first  of  these  bonuses  is  based  on  a  standard  monthly  produc- 
tion for  the  six  blast  furnaces  of  this  plant  of  70,000  tons.  The 
regular  tonnage  rate  on  this  amoimt  is  25  cents  per  1,000  tons,  while 
for  any  excess  production  the  assistant  supmntendent  gets  a  bonus 
according  to  the  following  scale: 

BONUS  SCALE  FOR  ASSISTANT  SUPERINTENDENT  IN  BLAST  FURNACES,  PLANT 

NO.  803.  ^ 


Monthly  productloii  above  standard  (gross  tons). 


Boouf 

I»rl,O0O 

tons 

aborft 

standard. 


1,000  and  under 

Over  1,000  to  2,000. 
Over  2,000  to  3,000. 
Over  3,000  to  4,000. 
Over  4,000  to  5,000. 
Over  fi,000  to  6,000.. 
Over  6,000  to  7,000.. 
Over7,000 


10.  S5 
.75 
1.2S 
2.00 
8.2S 
f.26 
8.60 

10.00 


According  to  this  plan,  if  the  output  for  a  given  month  is  78,000 
tons,  the  assistant  superintendent  receives  besides  his  salary  the 
regular  tonnage  rate  amounting  to  $19.50,  and  in  addition  the  bonus 
of  $10  for  the  production  of  8,000  tons  above  the  standard  of  70,000 
tons. 
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As  a  basis  for  the  second  bonus,  $1.40  per  ton  of  iron  has  been  set 
as  a  standard  cost  which  should  cover  operating  labor,  repair  labor 
and  material,  supplies,  expense  for  power,  and  for  railroad  transfer; 
in  fact,  everything  except  raw  material.  If  the  average  cost  for  these 
items  is  reduced  to  $1.35  per  ton  of  iron  a  bonus  of  $4.50  is  paid,  and 
further  reductions  are  met  with  larger  bonuses,  until  at  a  cost  of  $1.15 
per  ton  the  maximum  bonus  of  $40  is  paid.  This  bonus  is  based  on 
a  six  months'  average,  but  is  paid  monthly  pro  rata. 

The  third  bonus  is  paid  on  any  reduction  in  the  average  amount  of 
coke  used  to  produce  a  ton  of  iron.  Twenty-six  hundred  pounds  of 
coke  is  the  standard  allowance  per  ton  of  iron  produced,  and  the 
bonus  is  paid  on  the  average  monthly  tonnage  of  the  six  furnaces. 
For  every  pound  by  which  the  standard  consumption  of  coke  is 
reduced  a  bonus  is  paid  according  to  the  following  scale:  From  2,600 
down  to  2,500  pounds,  5  cents;  from  2,500  down  to  2,400  pounds,  10 
cents;  from  2,400  to  2,300  pounds,  13  cents;  and  from  2,300  down 
to  2,250  pounds,  15  cents. 

During  the  year  1909  the  bonuses  received  by  the  assistant  super- 
intendent averaged  $40  per  month. 

Engineers  in  Blowing  Room. — ^Eight  first  engineers  in  the 
blowing  room  receive  a  bonus  amounting  to  10  per  cent  of  their  wages 
■  for  any  reduction  they  effect  in  the  cost  of  operating  labor,  repairs, 
and  supplies  below  a  fixed  standard.  The  standard  cost  allowed  is 
for  No.  1  and  No.  2  furnaces,  10  cents  per  ton  of  iron  produced;  for 
No.  3  and  No.  4  furnaces,  7.1  cents  per  ton;  for  No.  6  furnace,  7.4 
cents  per  ton,  and  for  No.  6  furnace,  9.5  cents  per  ton. 

Chibf  Engineer. — ^The  chief  engineer  receives  a  bonus  amounting 

to  10  per  cent  of  his  wages  for  any  reduction  below  the  standard  cost 

of  operating  labor,  repairs,  and  supplies  for  five  of  the  six  blast  fur- 

.naces  of  the  plant.    The  standard  cost  allowed  for  these  items  is  8.3 

cents  per  ton  of  iron  produced,  based  on  a  six  months'  average. 

Master  Mechanic. — ^The  master  mechanic  receives  a  bonus 
amoimting  to  10  per  cent  of  his  wages  for  any  reduction  below  the 
standard  cost  of  production  for  furnace  No.  6.  The  standard  cost 
allowed  at  this  furnace  is  9.5  cents  per  ton  of  iron  produced,  this 
allowance  covering  operating  labor  in  engine  house,  repairs,  material, 
and  cupolas. 

Repair  Foreman. — The  repair  foreman  receives  a  bonus  amount- 
ing to  10  per  cent  of  his  wages  for  any  reduction  he  may  eflFect  in  the 
cost  of  repairs  and  supplies  (based  on  a  six  months'  average)  below 
the  standard  cost  of  4.6  cents  per  ton  of  iron  produced. 

Chief  Electrician. — The  chief  electrician  receives  as  a  bonus  10 
per  cent  of  any  amount  he  may  save  by  reducing  the  cost  of  produc- 
tion below  the  standard  allowance  of  $1.85  per  1,000  kilowatts 
developed.    The  bonus  is  calculated  on  a  six  months'  average. 
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Plant  No.  706  has  a  somewhat  different  system.  In  accordance 
with  a  plan  established  January  1,  1907,  a  bonus  is  paid  for  produc- 
tion beyond  a  stipulated  amount  in  the  blast  furnaces  and  steel 
works,  the  skelp  furnaces  and  the  pipe  mills.  For  the  blast  furnaces 
and  steel  works,  the  standard  production,  the  bonus  on  excess  pro* 
duction,  and  the  employees  who  receive  bonuses  are  as  follows: 

B0NUS£8  IN  BLAST  FURNACES  AND  8TEBL  W0RKS»  PLANT  NO.  701 


OocupatloD. 


Bonus 
per  100 
ions  in 


of 

SMOl- 

fied 

dno- 
tkn. 


Prodactkin  b^jood  wliiofa  bonas  is  ptid. 


Tons. 


Kind  of  product 


Pwfodof 


Bnpcrintendant,  Mast  ftimacas 

Foranui.  Usst  tamsoes. 

Chief  QonnMr,  blist  ftunaoM 

SaperinModent.  oonTortois,  bloonrand  slab  mills 
Assistant  snpermtcndeot,  converters 

MasterniBehanio, steel  works 

Asslstmt  master  mechanic,  steel  worta 

Turn  foremen,  bloom  and  slab  mills 

Turn  foremen,  oonverters 

Blowen,  converters 


10.50 
.37} 
.20 
.60 
.40 

.26 

.10 

.80 
.80 
.50 


34,000 
34,000 
34,000 
31,000 
86,000 
(36,000 
^1,000 
81,000 
^000 
16,500 
18,000 
18,000 


PlgiPOO, 

....do •• 

....do 

Billets  and  slabs. 
Bessemer  ingots.. 

do.. ..7: 

BiUets  and  slabs. 

do 

Bessemer  insots.. 
Billets  and  slabs, 
ingots.. 


Month. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Half  month. 

Do. 

Da 


SKELP  MILLS. 

A  bonus  is  paid  in  the  skelp  mills,  based  upon  a  minimum  tonnage 
for  all  four  mills  (plate  mill,  16-inch  mill,  13-inch  mill,  and  42-inch 
mill)  of  25,000  tons  per  month.  The  estimated  maximum  tonnage 
possible  for  these  four  mills  is  39,000  tons  per  month.  If  the  mill  is 
running  at  a  rate  of  production  in  excess  of  25,000  tons,  a  bonus  is 
paid  for  every  ton  in  excess  of  that  production,  and  this  is  the  case 
whether  the  mill  is  or  is  not  operating  the  entire  month.^  For  example : 
The  mill  might  operate  exactly  half  the  working  days  of  a  month 
and  produce  14,000  tons,  whereas  the  base  provides  for  only  12,500 
tons  for  half  a  month.  Consequentiy  the  difference  of  1,600  tons 
excess  production  for  half  a  month  would  be  extended  to  represent 
the  bonus  due  for  the  full  month  if  the  mill  had  been  operating  and 
the  recipients  of  the  bonus  paid  for  3,000  extra  tons. 

The  rate  of  bonus  for  excess  tonnage  again  depends  upon  the 
** practice"  in  getting  out  the  production — that  is,  the  percentage  of 
product  from  the  material  charged.  This  bonus  is  paid  to  the 
assistant  superintendent,   the  foreman  of  the  roll  shop,  and  the 

1  In  cafcnlatlng  the  time  operated  no  account  is  taken  of  delays  due  to  breakdowns,  repairs,  etc    T)m 
BlDs  are  ooonted  as  running  except  when  thej  are  shut  down  for  lack  of  orders  or  some  simikff  oansa. 
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master  mechanic^  and  the  rates  for  excess  production  over  25,000 
tons  per  month  for  the  different  degrees  of  '^ practice"  are  as  follows: 

BONUSES  IN  SKSLP  UILLS,  PLANT  NO.  706w 


''Pnctiot'' (par  <Mnt  prodoct  is  Of  iDftterial  OMd). 

BQDI18,  per  100  tons,  in  ezoen 
of  25^  tons   per   month 

Aflilfltaat 
superfn- 
tendeot. 

Roll 
foreman. 

Haft* 

me- 
diani& 

80 

10.15 
.20 
.25 
.30 
.35 
.40 
.45 
.50 
.65 
.60 

10.06 
.10 
.15 
.20 
.25 
.30 
.35 
.40 
.45 
.60 

10.06 

81 

.10 

82 

.15 

83 ^ 

84 

.20 
.26 

86 

.30 

86 

.35 

87 •. 

.40 

88 

.46 

89 

.60 

The  "practice"  in  1907  was:  Plate,  78.05  per  cent;  16-inch,  76.10 
per  cent;  13-inch,  76.51  per  cent;  42-inch9  82.07  per  cent;  average 
for  the  year,  78.26  per  cent. 

PIPE   MILLS. 

Bonuses  in  the  pipe  mills  are  based  upon  the  cost  of  production, 
exclusive  of  metal  charged,  and  are  as  follows: 

Night  foreman,  butt  mill,  one  one-himdredth  of  savings  below  base 
cost  of  $2.66  per  ton,  exclusive  of  material,  for  butt-welded  skelp  pro- 
duced. 

Foreman  of  foundry,  one-fiftieth  of  savings  below  base  cost  of 
$17.40  per  ton,  exclusive  of  material,  for  iron  castings  produced. 

Foreman  of  coupling  department,  one  one-hundredth  of  savings 
below  base  cost  of  $25  per  ton,  exclusive  of  material  for  finished 
couplings.     (Divided  equally  between  day  and  night  foremen.) 

Assistant  foreman  of  coupling  department,  one  one-hundredth  of 
savings  below  base  cost  of  $13.85  per  ton,  exclusive  of  material,  for 
welded  couplings  produced.  (Divided  equally  between  day  and 
night  foremen.) 

Foreman  of  bricklayers,  one-twentieth  of  savings  below  base  cost 
of  16  cents  per  ton  for  rebuilding  furnaces,  butt  and  lap  refractories. 

Foreman  of  lap  welding,  one  one-hundredth  of  savings  below  base 
cost  of  $5.37  per  ton,  exclusive  of  material,  for  lap-welded  skelp  pro- 
duced. 

Foreman  of  lap  welding,  one  one-hundredth  of  savings  below  base 
cost  of  $5.37  per  ton,  exclusive  of  material,  for  lap-welded  skelp  pro- 
duced. 

Chief  of  safety  department,  $2  per  point  below  base  of  0.015  per 
cent  of  time  lost  due  to  accidents  compared  with  average  number  of 
employees. 
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TUBE  MILLS. 

Plant  No.  929  has  an  extensive  bonus  syst^n  in  its  tube  mill,  but 
uses  no  bonuses  in  other  departments.  The  officials  explain  this  on 
the  ground  tliat  while  the  system  might  work  to  advantage  elsewhere 
there  is  no  other  department  in  which  every  move  counts  for  so 
much,  and  in  which  consequently  a  bonus  is  so  eflFective,  as  in  the 
tube  mill. 

In  this  plant  at  all  butt-weld  furnaces  a  bonus  is  paid  to  welders, 
shove  ups,  and  chargers  and  at  all  lap-weld  furnaces  to  welders,  roU 
setters,  benders,  and  turn  downs.  The  system,  which  was  established 
in  1903,  bases  the  bonus  upon  the  niunber  of  pieces  above  a  certain 
fixed  base  produced  hour^.  Twice  since  the  inauguration  of  the 
system,  once  in  1904  and  again  in  1907,  the  base  number  of  pieces 
has  been  increased.  The  officials  justify  this  increase  by  saying  that 
when  the  system  was  introduced  the  men,  being  inexperienced,  were 
slow,  and  as  a  consequence  the  base  was  fixed  unnecessarily  low. 
Another  change,  made  in  1909,  was  that  of  including  the  chargers  at 
butt-weld  furnaces  in  the  operation  of  the  bonus  system. 

The  following  tables  show  for  each  size  of  tubing  the  number  of 
pieces  per  hour  fixed  as  a  base  and  the  bonus  paid  in  each  occupation 
for  each  hundred  pieces  or  fraction  thereof  produced  per  hour  above 
this  base.  The  average  production  per  hour  is  also  shown  for  all 
sizes  which  have  been  produced  recently. 

BONUSES  m  LAP  FXTRNACBS  N08. 1  AND  10,  PLANT  Na  MB. 
|RtiiioT«rt,  nuKloim,  extra  ftrong,  and  doable  extra  stroiif  are  not  Induded  In  this  sofaednlt.] 


Baaerate 

ofprodoo- 

tion 

(pieces 

per  hoar). 

product 

iZuwcyio 

mo     ' 
(pleeee). 

above  the  base. 

Site  of  product. 

Welders. 

RoU 
setters. 

Beoders. 

Tan> 
downs. 

Pipe: 
5- 
6- 

7- 

8- 
9- 
10- 
12- 

Inch    

40 
S6 

SO 
25 
20 
20 
16 

40 
40 
40 
36 
30 
20 
20 
20 
20 
20 
18 
16 
12 

44 

49 
85 
36 
28 
22 
10 

41.3 

42 

46 

32 

20 

21 
22 
10 
14 
0) 

$1.25 
1.40 
1.70 
2.00 
2.60 
2.60 
8.40 

1.25 
1.25 
1.25 
1.40 
1.70 
2.60 
2.50 
2.60 
2.60 
2.50 
2.80 
3.40 
3.40 

10.70 
.80 
.90 
1.10 
1.86 
1.35 
1.80 

.70 
.70 
.70 
.80 
.90 
1.35 
1.35 
1.36 
1.35 
1.36 
1.50 

80.00 
.70 
.80 
1.00 
1.20 
1.20 
1.60 

.00 

.60 

.60 

.70 

.80 

1.20 

1.20 

1.20 

1.20 

1.20 

l.SS 

10.60 

inob 

.70 

inch 

80 

inch 

1.00 

inch 

1:20 

inch 

1.20 

inch 

1.60 

L* 

.60 

5A-inrh 

.00 

5 

Jlnch       

.60 

e 

-inch 

.70 

6 

■inch 

.80 

7 

-Inch 

1.20 

8 

-inch       .....      .    . 

1.20 

8 

•inch 

1.20 

9 

>lnch 

1.20 

10- 

uch .•••••........ 

1.20 

111 
12 
M 

lUgnfa 

Mnch 

1.35 

.inch 

1.80  I          i.oo 
1.80  '            1.00 

1.60 

.Inob 

1.60 

it  wage  per  hoar 

.60 

.27  1              .24 

.27 

iNot 
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BONUSES  IN  BUTT-WELD  FURNACES,  PLANT  No.  920. 
[RuDovers,  oxtra  strong,  and  double  extra  strong  ere  not  inelnded  in  this  schedule.] 


Sixeofpipe. 

Base  rate 
of  produc- 
tion 
(pieces 
per  hour). 

produi^lon 
per  hour. 

Bonus  rate  per  100  pieces  for  aU 
production  above  the  base. 

Waders. 

Shore  ups. 

ChargecB. 

1-inch 

325 
350 
875 
300 
260 
200 
175 
110 
75 

650 
080 
613 
473 
430 
870 
273 
102 
135 

.118 
.142 
.161 
.177 
.237 
.323 
.473 

10.066 
.060 
.060 
.071 
.080 
.068 
.118 
.161 
.237 

iaoi6 

l-lnch  

.014 

-inch ; 

.014 

4nch 

.017 

14.inch 

.019 

iLinch 

.021 

a-inch 

.009 

2«-Inoh 

.040 

3-inch 

.060 

Regular  hourly  wftge 

.375 

.182 

.180 

On  certain  sizes  of  tubing  made  in  butt- weld  mills  records  in  the 
rate  of  production  have  been  made  at  this  plant  considerably  higher 
than  the  averages  shown  above.    These  records  follow: 


MAXIMUM  PRODUCTION  OP   8PECIPIED   SIZES   OP  TUBINO   IN   BUTT-WELD   PUB- 

NACES,  PLANT  No.  929. 

Size  of  tubing. 

Pieces  in 
10  hours. 

Pieces  in 
12  hours. 

l-inoh 

6,780 
7,915 
6,406 
7,120 

7,685 

-inch 

9,060 

-inch     

9,358 

.inch            

OPEN-HEARTH   FURNACES. 

In  plant  No.  999  the  bonus  system  is  scarcely  used  outside  of  the 
open-hearth  department.  Within  it  bonus  payments  are  made  as 
follows  to  the  specified  employees,  provided  they  do  not  miss  a 
producing  turn: 

Each  melter  gets  a  bonus  on  the  percentage  of  ingots  produced  by 
the  furnaces  under  his  charge  which  are  up  to  specifications.  For 
80  per  cent  the  bonus  is  $10;  for  85  per  cent,  $20;  for  90  per  cent,  $30; 
and  for  100  per  cent,  $100. 

Other  employees  receive  bonuses  on  each  100  tons  above  an 
average  production  of  50  tons  per  furnace  per  turn,  the  amount  of 
the  bonus  varying  as  follows:  First  helpers,  25.6  cents;  second 
helpers,  21  cents;  third  helpers,  19.2  cents;  steel  pourers,  33  cents. 
The  north  end  and  south  end  crews  each  have  charge  of  six  furnaces, 
and  the  bonus  tonnage  is  figured  on  the  basis  of  the  average  produc- 
tion of  their  respective  furnaces. 

The  following  employees  each  receive  a  bonus  on  the  average  pro- 
duction, in  excess  of  60  tons  per  turn  per  furnace,  of  the  entire  12 
furnaces. 
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Oocupstion. 


Bomu 

perlOO 

tons 

bonus 


Locomotivo  tn^taten . . . 
Locomotive  swttchmeQ. 

Pit  laborers 

8tock-3rard  engineers 

Stock-vard.  swttohmen . . 

Scrap  laborers 

Stockers 


10.90 
.161 


.180 
.144 
.144 


The  firemen  of  the  gas  producers  for  the  open  hearth  receive  S4.50 
per  100  tons  of  all  bonus  tonnage  produced  by  their  respective  fur- 
naces, provided  they  work  every  turn  that  the  open  hearth  operates. 
The  total  bonus  earned  at  this  rate  is  divided  among  the  four  firemen. 

The  officials  consider  that  the  bonus  system  in  this  department  has 
had  two  marked  effects — it  has  developed  a  high  degree  of  coopera- 
tion among  the  men  and  it  has  greatly  increased  the  regularity  of 
the  important  men  around  the  open  hearth.  The  first  result  is  due 
to  the  fact  that  the  bonus  tonnage  is  calculated  on  the  average  pro- 
duction of  six  furnaces  at  each  end  of  the  department,  so  that  every 
helper  is  anxious  to  get  each  furnace  into  working  order  as  quickly 
as  possible,  and  as  a  consequence  they  are  on  the  alert  to  discover 
ways  of  working  together  most  effectively. 

The  assertion  that  the  bonus  system  tends  to  increase  the  regularity 
of  the  workers  to  whom  it  applies  was  tested  by  an  examination  of 
the  records  of  the  bonus  and  nonbonus  men  for  the  month  of  October, 
1910,  a  further  examination  showing  that  this  month  was  in  nowise 
abnormal.    AD  ''floaters"  were  eliminated  from  consideration. 

For  that  month  there  were  69  workers  in  the  bonus  positions  and 
324  in  the  nonbonus.  Of  the  69  bonus  men  5  were  either  employed 
after  the  month  had  begun,  transferred  to  other  work,  or  left  the 
company,  so  that  it  was  an  impossibility  for  them  to  work  every 
shift.  Of  the  64  remaining  48  worked  full  time,  10  lost  1  and  under 
6  shifts,  5  lost  6  and  under  11  shifts,  and  1  lost  23  shifts. 

Of  the  324  nonbonus  men  74  lost  time  owing  to  late  employment, 
transfer,  dischai^e,  or  vacation,  and  8  others  lost  time  because  their 
furnaces  were  down,  leaving  242  who  might  have  made  fuU  time. 
Of  these,  135  actually  made  full  time,  51  lost  between  1  and  6  shifts, 
32  lost  between  6  and  11  shifts,  7  lost  between  11  and  16  shifts,  10 
lost  between  16  and  21  shifts,  and  7  lost  between  26  and  31  shifts. 

CSomparing  the  results  for  the  two  sets  of  workers,  it  appears  that 
among  the  64  bonus  men  who  might  have  been  regular  75  per  cent 
did  not  miss  a  single  shift,  while  among  the  nonbonus  men  who  also 
might  have  made  full  time  only  55.8  per  cent  worked  every  shift. 
Moreover,  among  those  of  the  bonus  men  who  failed  to  make  fuU 
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time  only  37.5  per  cent  missed  6  or  more  shifts,  while  among  the 
nonbonus  men  who  were  irregular  52.3  per  cent  missed  6  shifts  or 
more. 

The  comparison  is  not  a  wholly  satisfactory  one  owing  to  the  differ- 
ence in  size  of  the  two  groups,  but  so  far  as  it  goes  it  is  confirmatory 
ci  the  official  statement  that  the  bonus  system  promotes  regularity 
among  the  workers  to  whom  it  applies. 

There  was  no  complaint  against  the  bonus  system  from  the  work- 
men in  this  plant.  On  the  contrary,  all  the  men  interviewed  were 
Tery  much  in  favor  of  tiie  system  because  it  gave  them  a  chance  to 
earn  more  money.  It  could  not,  they  said,  be  used  as  a  speeding-up 
device,  since  the  production  of  the  furnace  could  not  be  greatly 
increased;  its  only  result  in  this  direction  is  to  insure  getting  the 
heats  out  on  time.  Moreover,  as  all  the  workmen  connected  directly 
with  the  furnace  share  in  the  bonus,  there  is  no  discrimination  to 
arouse  bitterness,  and  no  feeling  that  the  bonus  men  are  getting  all 
the  benefit  of  an  output  due  as  much  to  others'  efforts  as  to  their 
owiu 
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CHAFfER  XVI. 

COMPAVT  HOUSES  AHD  COMPAVT  STQSS8* 

INTRODUCTION. 

The  subject  of  company  houses  and  company  stores  requires  careful 
consideration,  not  only  because  of  the  number  of  such  institutions  in 
the  iron  and  steel  industry  but  because  abuses  of  yarious  kinds  are 
likely  to  develop  in  connection  with  their  operation.  It  is,  therefore, 
not  enough  to  know  simply  the  number  of  companies  that  are  pro- 
viding houses  or  are  conducting  stores  for  their  workmen,  but  it  is 
necessary  also  to  know  just  how  and  under  what  conditions  the 
houses  are  provided  or  the  stores  are  conducted.  It  is  almost  impos- 
sible to  generalize  with  r^ard  to  any  phase  of  the  subject,  since  the 
conditions  existing  at  any  given  plant  are  in  large  part  the  result  of 
the  characteristics  and  purposes  of  the  management.  For  example, 
it  is  sometimes  true  that  in  company  houses  excellent  accommoda- 
tions are  furnished  to  the  workmen  at  extremely  reasonable  rates 
and  that  no  onerous  conditions  are  attached  to  occupancy.  Fre- 
quently, however,  company  houses  are  made  a  source  of  great  profit 
and  such  conditions  are  imposed  upon  the  lessees  that  their  liberties 
are  seriously  interfered  with.  Similarly,  company  stores  may  sell 
commodities  at  low  prices  and  may  be  managed  in  such  a  way  as  to 
be  a  great  convenience  to  employees,  but  such  stores  are  frequently 
used,  as  was  developed  in  the  present  investigation,  to  secure  for  the 
employer  a  high  rate  of  profit  and,  to  a  certain  degree  at  least,  to  con- 
trol the  actions  of  the  employees.  Therefore,  in  the  present  study 
generalizations  are  avoided,  and  in  their  place  brief  descriptions  are 
given  of  conditions  existing  in  particular  communities. 

Company  houses  and  company  stores  are  most  frequently  found  in 
the  Southern  district.  In  other  parts  of  the  country  they  are  not 
only  less  prevalent,  but  their  existence  is  in  meet  cases  simply  inci- 
dental and  without  any  great  effect  on  the  working  and  living  con- 
'  ditions  of  the  employees.  In  the  South  a  large  number  of  the  plants 
are  completely  isolated^  and  in  many  cases  the  company  houses  and 
the  company  store  constitute  practically  the  only  buildings  in  the 
community.  It  is  in  such  situations  that  both  of  these  institutions 
must  be  recognized  as  almost  imavoidable,  but  it  is  in  these  isolated 
communities  that  the  most  serious  abuses  are  likely  to  develop. 
7447''— S.  Doc.  no,  62-1,  vol  3 ^27  417 
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In  conaidermg  the  question  of  company  houses  and  company  stores 
it  has  been  necessary  to  include  not  only  the  cases  in  whidb  the  man- 
ufacturing company  exercises  direct  ownership,  but  also  those  in 
which  a  separate  company;  more  or  less  closely  affiliated  with  the 
manufacturing  company,  has  been  oi^anized  to  own  and  conduct  the 
houses  or  stores.  Generally,  in  the  case  of  company  stores  this  indi- 
rect form  of  ownership  develops  because  of  laws  prohibiting  manu- 
facturing companies  from  owning  or  conducting  such  stores.  The 
procedure  in  such  cases  is  usually  to  oi^anize  a  separate  corporation, 
the  principal  stockholders  of  which  are  either  officers  or  stockholders 
of  the  manufacturing  company.  As  these  corporations  are  usually 
of  small  size,  with  a  limited  number  of  stockholders,  no  reports  are 
published  and  Uttle  information  with  regard  to  their  ownership  and 
operations  are  made  public.  In  the  present  investigation  an  attempt 
was  made  to  ascertain  the  ownership  of  all  stores  in  the  communities 
studied.  Where  this  was  impossible  it  seemed  proper  to  consider  a 
store  as  being  essentially  a  "  company  store,"  if  the  community  gen- 
erally considered  it  so  and  if  also  the  manufacturing  company  i^ued 
store  orders  or  regularly  deducted  store  bills  from  the  wages  of  its 
employees  without  a  formal  agreement  being  made  by  the  employee. 
There  were  only  two  instances  in  the  investigation  in  which  it  was 
necessary  to  depend  upon  such  inject  evidence. 

In  the  following  discussion  the  subject  of  company  houses  is  given 
the  greater  amoimt  of  space,  not  only  because  company  houses  are 
much  more  frequent,  but  because  there  is  much  less  uniformity  in 
the  accompanying  conditions  than  is  the  case  with  the  company  stores. 

COmPANT  HOUSES. 

The  housing  of  employees  is  considered  in  this  investigation  no 
further  than  as  affected  by  the  ownership  and  control  of  houses  by 
steel  companies  or  their  affiliated  land  companies.  This  limitation 
is  made  because  the  subject  of  housing  and  general  living  conditions 
in  each  of  the  important  ''steel  towns"  was  thoroughly  investigated 
by  the  Immigration  Commission  in  1908,  and  a  full  report  thereon 
has  been  made  to  Congress  in  volumes  8  and  9  of  the  series  prepared 
by  that  commission. 

Of  the  74  establishments  from  which  information  was  secured  on 
the  subject,  56  were  actively  interested  in  the  problem  of  housing , 
their  employees.  In  many  cases,  however,  the  interest  consisted 
merely  in  the  incidental  ownership  of  a  few  houses,  bought  either  to 
secure  the  land  for  ultimate  plant  extensions  or  for  their  general 
property  value.  Such  conditions  are  of  little  significance  in  the 
present  inquiry,  because  of  the  few  employees  affected  and  also 
because  the  owner  in  such  cases  acts  practically  as  a  private  owner 
in  dealing  with  his  tenants. 
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•  The  conditions  that  are  of  particular  importance  in  this  inquiry  are 
those  where  definite  steps  have  been  taken  by  the  steel  companies 
to  furnish  houses  and  other  accommodations  for  a  large  number  of 
their  employees  and  where  the  plans  have  been  carried  far  enough  to 
give  manifestation  of  a  definite  policy.  In  the  following  study  of  the 
question^  attention  is  first  given  to  a  few  communities  in  which  the 
steel  company  has  undertaken  to  house  a  la^e  number  of  its  em- 
ployees. Since  the  identity  of  these  communities  is  of  no  signifi- 
cance, they  are  denominated  by  letters. 

As  in  all  housing  inquiries,  so  in  discussing  company  houses  it  is 
necessary  to  direct  attention  to  the  accommodations  which  are  pro- 
vided for   the  semiskilled   and  unskilled   employees   particularly. 

Houses  which  are  provided  for  foremen  and  highly  paid  employees 
are  usually  sanitary  and  of  good  construction.  The  only  abuse 
which  is  likely  to  arise  in  such  cases  is  the  charging  of  exorbitant 
rents,  and  this  can  hardly  occur  except  in  isolated  conmiunities  where 
other  dwellings  are  not  available.  Even  in  the  isolated  communities 
it  was  found  that  the  houses  provided  for  the  skilled  employees  and 
foremen  were  almost  without  exception  good  dwellings  and  were 
rented  at  reasonable  rates.  Indeed,  the  more  isolated  a  community 
is  the  greater  the  attention  that  is  devoted  to  making  all  conditions 
as  favorable  as  possible  for  the  skilled  workmen,  because  otherwise 
it  would  be  difficult  to  induce  them  to  come  into  such  communities. 

"With  the  unskilled  workmen  the  situation  is  .entirely  different. 
They  are  easily  induced  to  go  to  almost  any  community  by  the  prom- 
ise of  steady  work  at  a  fair  wage,  and  they  ask  few  questions  about 
the  living  conditions  which  they  will  find,  accustomed  as  they  are  to 
adjusting  themselves  to  the  most  unfavorable  environment.  When 
they  arrive  and  start  work,  even  if  they  are  housed  in  the  worst 
manner  possible  and  are  charged  exorbitant  prices  for  their  accom- 
modations, they  are  unable  to  leave  immediately,  because  railroad 
fare  is  a  serious  problem  and  there  is  nothing  to  be  gained  by  leaving 
until  they  are  reasonably  sure  of  a  good  job  in  some  other  iocaUty. 
Frequently,  before  they  are  in  a  position  to  move,  they  have  grown 
accustomed  to  the  environment  and  continue  to  Uve  in  it  for  years, 
however  distasteful  it  may  have  been  at  first. 

An  example  of  such  conditions  is  to  be  found  in  community  A, 
where  the  steel  company  has  erected  for  its  salaried  employees  and 
skiUed  workmen  houses  of  an  excellent  type  and  rents  them  at  very 
reasonable  rates,  but  is  content  to  house  its  many  unskilled  laborers 
in  cheaply  constructed  shanties  for  which  exorbitant  rents  are 
charged.  So  great  is  the  disparity  in  the  rental  rates  for  these  dif- 
ferent types  of  houses  that  one  shanty  24  feet  square,  in  which  17 
men  are  crowded,  brings  in  only  $2  lees  per  month  than  the  2^- 
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stoiy  house  with  11  rooms  and  bath,  renting  for  $19  per  month, 
¥diich  at  the  time  of  this  inyestigation  was  occupied  by  one  of  the 
offieiak. 

COMPAIIT  HOUSSS  IH  IMPORTAHT  ST£EL  TOWNS. 
COMMUHITX  A,  XASTBBH  DISTBIOT* 

The  most  noteworthy  example  of  a  complete  steel  community, 
planned,  constructed,  and  controlled  by  a  steel  company  encountered 
in  the  present  investigation  is  located  in  the  Eastern  district,  which 
it  will  be  remembered  includes  New  Jersey,  eastern  Pennsylvania, 
and  Maryland.    With  the  exception  of  a  few  teachers,  clergymen,  and 
physicians  the  residents  of  this  community  are  entirely  dependent  on 
the  steel  company  for  employment.    The  superintendent  of    the 
public  schools  stated  to  agents  of  the  Bureau  that  he  considered  him- 
self ''practically  an  employee  of  the  company."    This  school  super- 
intendent lives  in  a  company  house,  is  justice  of  the  peace,  before 
whom  all  cases  of  the  employees  are  heard,  and  is  also  coroner,  whose 
duty  it  is  to  hold  inquests  in  all  cases  of  death  from  accidents  occur- 
ring in  the  steel  works.     All  policemen  in  the  community  are  em- 
ployees of  the  company.     There  is  no  municipal  government   in 
which  the  inhabitants  ^are,  all  ordinary  governing  powers  being 
vested  in  the  company  and  the  justice  of  the  peace  mentioned  above. 
The  president  of  the  company  in  discussing  the  situation  said  that 
*'on  account  of  the  peculiar  conditions  existing  it  had  been  necessary 
for  the  company  to  assume  a  decidedly  paternalistic  attitude  toward 
its  employees." 

The  company  owns  every  dwelling  in  the  community,  and  also  owns 
every  acre  of  land  in  the  immediate  vicinity  upon  which  a  dwelling 
cx>uld  be  constructed.  It  also  owns  the  only  railroad  entering  the  com- 
munity. This  road  is  the  principal  means  of  travel  for  its  employees, 
but  there  is  also  a  street  railway,  which  is  owned  by  the  traction 
company  of  the  neighboring  city.  Through  a  separate  company,  in 
which  its  president  stated  'Hhe  steel  company  had  a  financial  inter- 
est," the  only  store  in  the  community  is  operated.  The  store  is  a 
complete  department  store,  and  in  1910  sold  to  employees  goods  to 
the  amount  of  $745,816.  In  addition  the  company  operates  a 
bakery,  a  dairy,  a  truck  farm,  and  an  abattoir  in  the  immediate 
vicinity. 

The  broad  scope  of  company  ownership  in  the  case  of  this  plant 
was  due  to  its  remoteness  from  any  city  or  village  with  sufficient 
housing  capacity  for  so  numerous  a  force  as  the  manning  of  a  large 
steel  works  necessitates.  Therefore  a  town  was  planned,  streets  were 
laid  out,  and  a  large  number  of  dwellings  of  various  types  were  con- 
structed. At  the  time  of  the  investigation  the  population  of  this 
village  was  approximately  6,000  persons,  4,500  white  and  1,500 
colored. 
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Largo,  commodious,  detached  houses  on  ample  lots  were  built  for 
the  high-salaried  employees  holding  supervisory  positions,  comfortable 
hotises  and  cottages  were  erected  for  its  skiUed  employees,  and  shanties 
were  put  together  for  its  unskilled  immigrant  and  Negro  laborers. 

HOUSING  OF  OFFICIALS  AND  SKILLED   WORKMEN. 

The  houses  of  the  officials  and  skilled  workmen  are  all  fairly  well 
designed  for  convenience  and  are  substantially  constructed.  The 
streets  along  which  they  are  built  are  well  kept  and  lined  with  shade 
trees.  The  majority  of  the  houses  have  front  porches.  Narrow 
board  walks  run  from  the  porches  to  the  board  sidewalks  of  the  street. 
These  walks  are  kept  in  good  repair  by  the  company.  Back  of  each 
house  is  an  ample  lot,  usually  converted  into  a  flower  garden,  and  as 
a  rule  well  kept.  This  is  true  not  only  in  the  case  of  the  larger  houses, 
but  of  the  less  pretentious  ones  as  well.  Cash  prizes  offered  each  year 
by  the  company  for  the  best  kept  yards  have  stimulated  an  intense 
rivalry  which  has  resulted  in  floriculture  of  a  high  order.  All  house- 
holders are  required  to  keep  garbage  in  cans  with  tig^t  covers  on  them. 
These  cans  are  kept  at  the  rear'  of  the  lots,  which  in  most  cases  run 
back  to  a  wide  alley,  and  the  company  maintains  an  efficient  garbage 
collection  department.  The  fact  that  the  leases  prohibit  *"*  keeping 
horses,  cattle,  sheep,  swine,  goats,  or  any  other  animals  that  will  be 
dangerous  to  persons  or  will  be  prejudicial  to  a  clean,  tidy,  and  proper 
use  of  the  premises;  also,  the  keeping  of  any  geese  or  ducks  and  the 
keeping  of  chickens,  imless  confined,"  accounts  in  a  great  measure  for 
the  general  neatness  and  cleanliness  of  the  premises.  The  foUowing 
tabulated  statement  presents  the  facts  regarding  the  number  of 
houses,  materials,  size,  condition  as  to  modem  conveniences,  and 
rental  rates. 
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DESCRIPTION  AND  RENT  PER  MONTH  OF  636  HOUSES  M AINTAIN&D  BY  A  8TEBI>  COM- 
PANY IN  THE  EASTERN  DISTRICT.     * 


Water— 

ConstracUoD. 

Num- 
ber of 
rooms. 

Rent  per 
month. 

Water- 
closet  in 
or  out. 

Number  of 
booses. 

On  first 
floor. 

On 

second 

floor. 

Hydrant 
outside. 

Ba«ii. 

1 

Frame 

12 
11 

S30.00 
20.00 

Yes 

Yes 

Yes 

Yes 

No 

No 

In 

In 

Yes. 

8 

do 

Yes. 

2 

BrkJk 

Concrete  block.. 
Frftine.,* 

11 
11 
10 
10 

20.00 

20.00 

19.00 

7.50 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Yes 

In 

In 

In 

Out 

Yes. 

4 

Yes. 

1 

Yes. 

1 

do 

No. 

8 

do 

0 

16.00 

Yes 

Yes 

No 

In 

Yes. 

4 

do ••••• 

0 

15.00 

Yes 

Yes 

No 

In 

Yes. 

4 

Brick 

9 
0 
0 

14.50 
14.00 
13.00 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

In 

In 

In 

Yes. 

4 

Frame.......... 

Yes. 

6 

do 

Yos. 

2 

Concrete  block.. 
Frame 

8 
8 

8 

20.00 
19.00 
16.50 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

In 

In 

In 

Yes. 

1 

Yes. 

1 

do 

Yes. 

80 

do 

8 

112.00 

Yes 

Yes 

No 

In 

Yes. 

48 

do 

U0.00 

Yes 

Yes 

No 

In.t 

Yos. 

1 

do 

16.50 

Yes 

Yes 

No 

In 

Yes. 

2 

do 

15.00 

Yos 

Yes 

No 

In 

Yes. 

14 

Brick 

10.60 
6.50 

10.00 
8.50 
8.00 
6.50 
6.50 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

No 

Yes 

Out 

Out 

Out 

Out 

Out 

Out 

Out 

Ym. 

1 

Frame 

No. 

12 

Brick 

Yes. 

32 

Frame 

yS 

24 

Brick 

Yes. 

06 

Frame 

NoT 

24 

do 

No. 

10 

do 

6.00 

No 

No 

Yes 

Out 

No. 

168 

do 

5.50 

No 

No 

Yes 

Out 

No. 

20 •.... 

do 

6.00 

Yes 

No 

No 

Out 

No. 

2 

do 

6.00 

No 

No 

Yes 

Out 

No. 

20 

do 

6.00 

No 

No 

Yes 

Out 

No. 

2 

do 

2.00 

No 

No 

Yes 

Out 

No. 

2 

do 

4.00 

No 

No 

Yes 

Out 

No. 

15 

do 

3 

4.00 

No 

No 

Yes 

Out 

No. 

10 

do 

3 

2.00 

No 

No 

Yes 

Out 

No. 

1  End  or  comer  booses  $1  more  per  month. 


« On  back  porch,  first  floor. 


This  table  shows  574  frame,  56  brick,  and  6  concrete  block  houses, 
a  total  of  636,  rented  to  employees.  Classified  by  number  of  rooms 
there  are  1  of  12  rooms,  14  of  11  rooms,  2  of  10  rooms,  26  of  9  rooms, 
132  of  8  rooms,  18  of  7  rooms,  372  of  6  rooms,  44  of  5  rooms,  2  of  4 
rooms,  and  25  of  3  rooms. 

Two  hundred  and  fifty-nine,  or  40.7  per  cent,  of  the  houses  have 
water  on  both  first  and  second  floors  and  bathrooms.  Of  these  259 
only  177  have  inside  toilets.  In  48  cases  these  inside  toilets  are  on 
the  back  porch  adjoining  the  dining  room,  or,  in  a  number  of  instances, 
the  kitchen.  In  375  houses,  or  59  per  cent  of  the  total  number,  there 
is  water  inside,  while  in  261,  or  41  per  cent,  the  water  supply  is 
obtained  from  hydrants  either  in  the  yards  or  streets.  In  the  cases 
where  the  hydrants  are  in  the  street,  one  usually  supplies  a  number 
of  tenants. 

In  the  case  of  459  houses,  or  72  per  cent  of  the  total  number,  the 
toilets  are  outside  the  buildings,  usually  at  the  rear  end  of  the 
premises. 

The  6-room  house  is  the  most  common,  372  houses,  or  over  58  per 
c«nt  of  the  total,  being  of  this  size.    Of  these  372  6-room  houses,  164 
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have  water  and  68  have  baths  as  well.  None,  however,  have  inside 
toilet  accommodations.  The  range  in  monthly  rental  is  from  $5.50 
up  to  $10,  the  average  rental  being  $6.41  per  month,  or  about  $1.07 
per  room  per  month. 

The  second  largest  group  as  regards  number  of  rooms  is  that  of 
the  8-room  houses,  of  which  there  are  132,  with  rent  varying  from 
$10  to  $20  per  month.  There  are,  however,  only  4  houses  in  this 
group  whose  rental  exceeds  $13  per  month.  The  average  rental  for 
these  houses,  all  of  which  have  water  on  both  floors  and  bathrooms 
and  inside  toilets,  is  $11.72,  or  $1.47  per  room  per  month. 

These  two  groups  (6-room  and  8-room  houses)  represent  about  80 
per  cent  of  the  company  houses  and  are  the  most  representative  as 
to  type  and  rental  rates. 

The  636  company  houses  may  also  be  grouped  in  a  manner  not 
shown  in  the  table,  viz,  according  as  they  are  detached,  semidetached 
(double),  or  built  in  blocks  of  four  to  eight  units.  The  detached 
houses,  of  which  there  are  76,  contain  an  average  of  4.7  rooms,  and 
the  average  rental  is  $5.20  per  month.  All  of  these  houses  are 
attractive  and  are  on  lots  of  ample  size.  There  are  238  semidetached 
houses,  having  an  average  of  6.4  rooms.  The  average  monthly  rental 
is  $6.93.  The  remaining  322  houses  are  built  in  blocks,  the  average 
number  of  rooms  being  7,  and  the  average  monthly  rental  $9.53. 
The  rent  for  the  end  or  comer  house  of  a  block  is  $1  more  than  for 
inside  houses.  The  average  cost  per  month  per  room  for  the  houses 
in  these  three  groups  is  as  follows:  For  detached  houses,  $1.10;  for 
semidetached,  $1.08;  and  for  houses  in  rows  or  blocks,  $1.36. 

Since  these  rentals  represent  all  the  costs,  there  being  no  charge  for 
water,  garbage  disposal,  or  cleaning  toilets,  the  rental  rates  may  be 
regarded  as  uniformly  reasonable.  A  waiting  list  is  kept,  and  as  far 
as  possible  the  wishes  of  employees  are  granted  when  they  are 
desirous  of  removing  to  other  houses  which  may  be  better  suited  to 
their  circumstances.    Leases  are  made  direct  with  the  employees. 

The  articles  of  agreement  have  no  clause  of  waiver  of  property  rights 
for  rentals,  as  rent  charges  are  deducted  from  the  employee's  wages. 
There  have  been  several  cases  where  the  dependents  of  an  employee 
accidentally  killed  at  the  works  have  been  allowed  permanently  to 
remain  in  the  houses  without  paying  rent  or  until  children  grew  up 
and  secured  employment  with  the  company. 

No  liquor  is  sold  or  allowed  on  the  property  of  this  company  and 
a  clause  in  the  lease  further  prohibits  the  lessee  from  using  any  part 
of  the  premises  for  carrying  on  any  business. 

"shanties"  op  the  unskilled  wobkmen. 

The  foregoing  discussion  of  the  housing  policy  of  this  company  has 
embraced  such  of  its  houses  as  are  provided  for  its  skilled  and  semi- 
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skilled  employees.  These  houses  have  been  showu  to  be  of  a  good 
type  aad  to  be  maintained  in  good  repair. 

A  veiy  different  condition  exists  in  the  housing  of  the  large  force 
of  unskilled  laborers,  composed  mainly  of  Negroes,  Kussians,  and 
Hungarians.  The  steel  company  properly  designates  the  abodes  it 
provides  for  these  men  as  ''  shanties."  These  shanties  have  long  been 
fixtures  at  this  plant  and  their  nimiber  has  been  increased  materially 
in  recent  years. 

There  are  337  shanties  which  are  located  in  several  groups  near 
different  departments  of  the  steel  plant.  With  the  exception  of  4, 
they  are  arranged  in  rows,  with. about  10  shanties  to  a  row.  The 
following  description  applies  to  practically  all  of  these  small  shan- 
ties: Each  is  about  10  by  14  feet,  with  the  comb  of  the  roof  12  feet 
and  the  sides  8  feet  above  the  floor.  The  construction  is  of  ordinary 
rough  pine  1-inch  boards,  weather-stripped  on  the  outside.  Similar 
material  is  used  for  the  flooring,  the  floors  being  about  2  feet  above 
the  ground  surface.  The  building  is  not  ceiled.  The  roofing  is  either 
of  shingles  or  tarred  paper.  The  windows  are  small.  The  nimiber  of 
occupants  varies  with  the  productive  activity  of  the  plant.  Whai  the 
plant  is  operating  with  a  full  force,  four  men  are  allotted  to  a  shanty, 
in  which  they  eat,  sleep,  and  do  their  cooking  and  washing. 

The  furnishings  are  primitive  in  the  extreme.  For  sleeping  purposes 
there  are  two  2-liigh  bunks,  the  space  between  the  lower  and  upper 
being  slightly  larger  than  required  for  a  man  of  ordinary  size  to  crawl 
in.  The  men  provide  not  only  mattresses  and  bedding,  but  also  the 
stove  and  the  fuel  necessary  for  cooking  and  heating.  If  they  do  not 
desire  to  cook  for  themselves,  meals  can  be  had  at  reasonable  cost  in 
the  several  mess  houses  located  among  the  several  groups  of  shanties. 
These  mess  houses  are  not  operated  by  the  steel  company,  but  the  com* 
pany  exercises  supervision  over  them  as  to  charges  and  as  to  conduct. 
Some  of  these  mess  houses  are  operated  by  men  employed  in  the  com- 
pany's oflBice.  The  water  for  cooking  and  washing  is  obtained  by  the 
occupants  of  these  shanties  from  outside  hydrants.  The  company  has 
recently  installed  a  shower  bath  in  a  small  house  adjacent  to  the 
shanties,  and  all  employees  are  privileged  to  use  it.  During  the  cold 
months,  however,  this  permission  is  generally  disregarded,  because 
only  cold  water  is  supplied,  although  hot  water  could  easily  be  fur- 
nished from  a  near-by  mill,  and  with  almost  no  expense  to  the  com- 
pany. The  trash  and  garbage  are  removed  daily  by  the  garbage 
department. 

Sometimes  the  end  shanty  of  a  row  is  a  lean-to  affair  of  still  more 
flimsy  construction  than  those  described,  of  approximately  the  fol- 
lowing dimensions:  Twelve  feet  long,  7i  feet  wide,  and  7  feet  high  at 
the  lowest  part  of  the  roof,  9  feet  at  the  highest. 
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In  one  of  the  shanties  of  this  size  three  men  lived  and  did  their 
cooking.  The  sleephig  quarters  consisted  of  the  box-type  bunk  pre- 
viously described,  but  in  this  case  arranged  all  three  in  one  tier.  The 
lowest  bunk  was  almost  on  the  floor  and  the  top  bunk  was  only  far 
enough  below  the  roof  for  a  man  to  crawl  into  it.  The  air  space  per 
man  in  this  shanty  was  less  than  240  cubic  feet. 

There  are  23  rows  of  these  small  shanties,  containing  in  all  225 
shanties,  for  colored  employees,  and  11  rows,  containing  108  shantiee, 
for  whitg  employees. 

In  addition  to  the  small  shanties  there  are  four  buildings  of  similar 
construction,  but  larger,  called  '*  barracks,"  where  in  large  single 
rooms  a  greater  number  of  men  can  be  crowded  than  in  the  shanties 
previously  described.  These  ''barracks''  are  occupied  by  white 
employees.  A  description  of  one  of  them  is  as  follows:  The  building 
is  24  feet  square,  the  comb  of  the  roof  being  12  feet  from  the  floor 
and  the  sides  7  and  8  feet  high.  There  are  five  windows,  two  on 
each  side  and  one  at  the  end  opposite  the  stove.  There  are  six 
panes  of  10  by  12  inch  glass  to  each  window,  but  at  the  time  of 
this  investigation  a  number  of  the  window  panes  were  found  broken. 
This  shanty,  in  common  with  many  others,  is  open  underneath, 
and  as  the  boards  are  not  tongued  and  grooved  there  is  no  protection 
against  the  cold.  At  one  end  of  the  room  is  a  cooking  stove  of 
good  model,  upon  which  all  the  cooking  is  done  by  the  men  them- 
selves.   The  stove  is  far  too  small  to  heat  the  shanty  in  winter. 

Near  the  door  is  a  rough  board  table,  with  a  bench  on  each  side. 
Here  the  men  eat  their  meals  and  read  in  the  evenings.  A  number 
of  rough  bunks  which  are  nothing  more  than  boxes  with  rough  legs 
nailed  to  them  complete  the  furnishings.  Six  of  the  bunks  are 
double  width  for  two  men  and  one  is  a  single  bunk.  Nos.  1,  2,  and  6 
are  arranged  2-high. 

Seventeen  men  were  occupying  the  shanty  at  the  time  the  agents 
visited  it.  Some  of  its  occupants  stated  that  at  times  it  had  been 
occupied  by  as  many  as  20  men.  Making  no  allowance  for  "furnish- 
ings," the  bare  room,  when  occupied  by  17  men,  would  afford  approx- 
imately 340  cubic  feet  of  air  per  man,  and  when  occupied  by  20 
men,  a  little  less  than  290  cubic  feet  per  man.  It  will  readily  be 
understood  that  the  air  space  above  noted  is  very  materially  reduced 
by  the  7  bunks  and  the  15  to  20  kit  boxes  belonging  to  the  occupants. 

The  cost  of  construction  at  present  prices  for  such  a  barracks 
would  be  approximately  as  follows:  Lumber,  $45;  tar  paper,  $18; 
nails,  glass,  and  sash,  $7;  labor,  $30;  total  cost,  $100 — these  being 
considered  outside  figures.  This  "barracks"  when  rented  to  17 
men  brings  in  $1  per  month  for  each  man,  or  $204  per  year.  In 
other  words,  the  capital  cost  would  be  replaced  during  the  first  year, 
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t(^9ther  with  an  interest  of  104  per  cent  on  the  inyestment,  and 
every  succeeding  year  an  interest  of  204  per  cent. 

A  number  of  the  men,  both  white  and  colored,  were  interviewed 
relative  to  the  weatherproof  conditions  of  the  shanties,  and  these 
men  stated  that  repairs  were  not  kept  up  and  that  sometimes  the 
shanties  were  wet  and  cold. 

The  333  shanties  and  the  4  large  shanties  or  ''barracks"  furnish 
quarters  for  about  1,375  men,  the  ordinary  shanties  in  rows  quar- 
tering 4  men  each  and  the  barracks  5  to  20  men  each.  For  the  use 
of  these  quarters  the  men  are  charged  $1  each  per  month,  so  that 
the  income  from  tins  source,  which  represents  an  outlay  of  less  than 
$15;000,  would  be,  when  the  plant  is  on  full  running  time  and  all 
shanties  occupied  to  capacity,  about  $1,375  per  month,  or  $16,500 
per  year.  The  total  monthly  income  from  the  rent  of  the  houses 
and  shanties  combined  is  about  $6,500  when  all  are  occupied.  Of 
tlus  amount  the  shanties  produce  a  little  over  20  per  cent,  which 
fact  may  reasonably  account  for  their  continued  use,  notwiUistand- 
ing  the  statepient  of  an  official  of  the  steel  company  that  the  shanties 
are  considered  by  the  company  as  being  far  from  desirable,  and 
the  fact  that  a  former  chief  of  its  medical  staff  had  diuing  his  incum- 
bency registered  protests  against  the  shanties. 

COMXUNITT  B,  BASTBBN  DISTRICT. 

This  community  has  been  fully  described  under  the  title  of  "Com- 
munity B,"  in  the  reports  of  the  Immigration  Commission,  volume  8, 
pages  581  to  732,  and  consequently  requires  no  attention  here  except 
with  regard  to  the  company  houses,  a  subject  which  received  very 
little  space  in  the  reports  of  that  commission. 

The  following  tabulated  statement  regarding  its  company  houses 
was  furnished  by  the  steel  company,  and  indicates  in  summary 
form  the  character  of  the  accommodations.  There  are  in  all  189 
houses,  of  which  a  few  of  the  larger,  or  those  commanding  the  higher 
rental,  are  occupied  by  salaried  employees  and  are  therefore  omitted 
from  the  analysis  of  the  table  in  order  to  adhere  to  the  purpose  of 
confining  the  discussion  to  conditions  affecting  the  workmen. 
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DESCRIPTION  AND  RENT  PER  MONTH  OF  V»  HOX78EB  MAINTAINED  BY  A  STOCK  COM. 
.     PANY  IN  THE  EASTERN  DISTRICT. 
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The  four  groups  of  houses,  containing  respectively  9,  8,  7,  and  6 
roomS;  constitute  96  per  cent  of  the  whole  number.  There  are  18 
9-room  houses  for  which  the  average  monthly  rental  is  $19.61,  21 
8-room  houses  averaging  $11.69,  30  7-room  houses  averaging  $8.88, 
and  113  6-room  houses  averaging  $7.03  per  month. 

On  the  basis  of  the  rental  rates  per  room,  the  9-room  houses  show 
an  average  of  $2.18  per  month;  the  8-room  houses,  $1.46;  the  7-room 
houses,  $1.27;  and  the  6-room  houses,  $1.17. 

Houses  of  diflferent  types,  including  those  with  white  tenants  as 
well  as  those  occupied  by  colored  families,  were  visited  by  agents 
of  the  Bureau.  Both  the  exteriors  and  interiors  of  the  houses 
indicated  that  due  care  was  exercised  in  selecting  tenants  and  that 
the  occupants  kept  the  premises  clean  and  orderly.  The  houses 
appeared  to  be  in  reasonable  repair  and  compared  favorably  with 
houses  of  outside  ownership  in  their  respective  localities  and  rented 
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to  steel  workers.  The  rental  rates  are  reasonaUe  and  the  leases 
contain  no  burdensome  provisions  or  the  right  to  seize  household 
property  to  satisfy  arrears  in  rent. 

Several  instances  were  found  where  widows  of  employees  were 
allowed  use  of  company  houses  rent  free. 

Leniency  in  the  matter  of  collecting  rent  is  extended  to  ^nployees 
who  have  been  injured  in  the  works,  and  agents  found  one  instance 
where  rent  was  r^nitted  for  a  period  of  many  months  in  the  case 
of  an  employee  injured  while  on  duty.  During  the  period  for  which 
the  rent  was  remitted  the  family  of  the  injured  employee  was  given 
credit  by  a  local  store  company  closely  allied  to  the  steel  company, 
and  this  bill,  it  is  understood,  was  paid  by  the  steel  company.  In 
another  case,  that  of  a  widower  who  was  killed  in  the  steel  works, 
leaving  a  large  family  of  dependent  children,  the  company  allowed 
the  family  to  remain  in  its  house  for  a  long  time  rent  free,  and  further- 
more kept  the  family  provided  with  the  necessities  of  life  until  the 
elder  children  were  able  to  take  care  of  the  others.  Other  similar 
cases  were  cited  by  employees,  but  were  not  all  corroborated  by 
personal  visits  of  agents. 

COMMUJNITX  C,  PITTSBXJltQH  DISTBICT. 

This  community,  which  is  to  a  large  degree  under  the  control  of  a 
steel  company,  has  been  adequately  described  in  the  reports  of  the 
Immigration  Commission,  volume  8,  pages  329  to  490,  under  the 
title  of  ''Commimity  A."  It  seems  desirable,  however,  to  present 
some  additional  data  relative  to  company  houses. 

The  primary  reason  given  by  officials  of  this  company  for  the 
erection  of  a  number  of  company  houses  in  scattered  sections  of  the 
community  was  that  such  action  was  necessary  in  order  to  assure 
reasonable  rental  charges  for  houses  of  outside  ownership  occupied 
by  its  employees.  This  action  was  intended  to  serve  as  a  preventive 
against  excessive  rental  charges,  the  implication  being  that  if  these 
excessive  charges  were  persisted  in  the  company  woiild  build  more 
houses  for  its  employees. 

There  are  355  of  these  company  houses,  scattered  through  the 
several  towns  or  villages  in  the  neighborhood  of  one  or  another  of 
the  company's  plants,  and  although  they  furnish  homes  for  only 
about  3  per  cent  of  the  steel  workers,  it  ia  claimed  that  their 
ownership  and  control  by  the  company  has  had  a  salutary  effect 
upon  the  rental  rates  of  the  houses  of  outside  ownership. 

In  the  accompanying  table  are  shown  the  number  and  type  of 
houses  and  a  general  description  of  the  tenements  as  to  number  of 
rooms,  convaiienceS|  and  rent  charges. 
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DESCRIPTION  OP  214  HOUSES  (141  DOUBLE  AND  78  SINGLE),  AND  THEIR  356  TENEMENTS, 
MAINTAINED  BY  A  STEEL  COMPANY  IN  PENNSYLVANIA,  WITH  RENT  PER  MONTH 
OF  TENEMENTS. 
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1  One  has  no  sewer  connection. 

*  No  sewer  connection. 

*  Five  have  no  sewer  connectton;  vaults  are  deened  every  2  ymn, 

*  Two  have  no  sewer  connection;  vaults  are  cleaned  every  2  years. 

Of  the  355  tenements,  73,  or  21  per  cent,  are  detached  and  282,  or 
79  per  cent,  semidetached.  The  average  number  of  rooms  in  the 
detached  hotises  is  5.1,  the  average  monthly  rent  per  house  $8.81, 
or  $1.72  per  room.  The  semidetached  houses  are  cheaper.  The 
average  number  of  rooms  is  4.5,  the  average  rent  per  house  $6.92,  or 
$1.54  per  room.  It  may  be  noted  that  the  steel  company  does  not 
chaise  water  rent  to  its  tenants,  while  other  house  owners  do,  and 
that  the  water  rents  in  this  particidar  vicinity  are  reputed  to  be  high. 
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Over  50  per  cent  of  the  stock  of  the  water  company  supplymg  water 
to  the  surrounding  Tillages  is  owned  by  the  steel  company. 

The  lease  to  tenants  provides  tenure  for  one  month  from  date 
thereof,  provided  that  dining  such  term  or  time  the  lessee  remains 
in  the  employ  of  the  company  and  obeys  its  rules  for  the  regulation 
of  tenants.  It  also  provides  that  the  rent  shall  be  payable  on  the 
first  day  of  each  month  and  be  deducted  from  the  lessee's  monthly 
wages,  and  empowers  the  company  to  collect  from  these  monthly 
wages  any  damages  assessed  against  the  tenant  for  any  violation  of 
its  rules.  It  also  contains  a  waiver  of  property  exempted  by  law  and 
gives  the  company  the  right  to  distrain  same  for  rent  in  arrears. 

The  following  is  a  copy  of  the  rules  governing  the  company's  house 
agent  and  tenants: 

RuLS  1. — ^The  house  agent  will  see  that  od  delivering  possession  to  a  new  tenant  the 
premises  aie  dean  and  neat,  and  in  reasonably  good  ordei^— and  also  leave  with  the 
tenant  a  copy  of  these  rules  or  see  that  they  are  posted  in  a  place  where  they  may  be 
readily  notiodd. 

RuLB  2. — ^The  tenements  of  the  company  are  for  the  use  of  the  company's  em- 
ployees; and  other  persons  shall  not  be  admitted  until  they  are  first  supplied. 

Rule  3. — ^The  house  agent  wiU  admit  no  person  as  tenant  who  is  known  to  be  dis- 
orderly, quarrelsome,  addicted  to  drunkenness,  or  in  any  way  disturbing  the  peace, 
or  who  is  not  known  or  thought  to  be  orderly  and  decent  in  his  behavior. 

RuLB  4. — ^Each  tenant  shaU,  before  entering  upon  the  premises,  sign  a  lease  pre- 
pared by  the  house  agent,  in  which  he  shaU  agree  to  be  governed  by,  and  strictly  obey 
and  observe,  these  rules. 

RuLB  5. — The  following  regulations  must  be  strictly  observed  by  all  tenants:  1. 
The  property,  inside  and  out,  must  be  kept  dean  and  neat.  2.  No  pen  or  building 
diall  be  erected  on  the  premises  for  the  keeping  of  hogs,  goats,  cows,  diickens,  or  any 
6ther  animal  or  fowl.  3.  No  hogs  or  goats  shall  be  kept  on  or  about  the  premises- 
4.  No  buildings  or  pens  of  any  kind  shaU  be  built  on  the  premises,  and  no  alterations 
or  changes  ehidl  be  made  on  the  premises  without  the  consent  in  writing  of  the  house 

agent  of  the Steel  Co.    5.  No  fowls  of  any  kind  are  to  be  kept  in  the  cellar,  or 

any  other  part  of  the  house,  and  no  pigeons  are  to  be  kept  on  the  premises,  nor  any 
place  for  their  ehelter.  6.  No  aehes,  dirt,  or  rubbish  of  any  kind  is  to  be  thrown  into 
the  vaults,  privies,  or  closets,  and  no  tenant  is  allowed,  under  any  circumstances,  to 
place  any  ashes,  dirt,  or  rubbish  of  any  kind  against  the  fences  around  the  premises. 

7.  No  tenant  has  the  privilege  of  leaving  any  hydrant  open  and  cause  a  waste  of  water. 

8.  The  tenant  shall  procure  and  use  upon  the  premises  lime  or  other  disinfectant  when 
required  to  do  so  by  the  house  agent.  9.  Any  damage  done  to  the  premises,  sudi  as 
deftunng  woodwork,  walls,  soiling  paints,  driving  nails  into  the  plaster,  breaking  glass, 
locks,  doors,  or  other  injury  done  in  a  careless  manner  and  amoimting  to  more  than  rea- 
sonable wear  and  tear,  of  which  the  house  agent  shall  be  the  judge,  ehall  be  assessed 
by  the  house  agent  and  paid  by  the  tenant. 

RuLB  6. — The  house  agent  will  inspect  monthly,  or  oftener,  at  his  option,  all  such 
tenements  as  he  may  deem  necessary,  and  shall  warn  the  tenant  of  any  violation  of 
these  rules.  If  the  offense  be  a  grave  one,  or  is  repeated  after  such  warning,  the  tenant 
shall  at  once  be  removed  in  accordance  with  the  agreement  in  his  lease,  of  whidi  these 
rules  are  a  part. 

Rule  7.-^Eadi  tenant  desiring  to  vacate  the  house  he  occupies  is  required  to  give 
at  least  five  days*  notice  to  the  house  agent  of  his  intention  of  doing  so. 
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RuLB  8.— Each  tenant  removing  bom  a  house  will  be  diai^ged  full  rent  until  he 
returns  the  keys  to  the  house  agent. 

RuLB  9.— Each  tenant  removing  from  a  house  after  the  second  day  of  the  month 
wiU  be  charged  a  full  month's  rent. 

Rule  10. — No  tenant  is  allowed  to  sublet  any  part  of  the  house  or  premises  without 
the  consent  in  writing  of  the  house  agent. 

Note  that  a  tenant  removing  from  a  house  will  be  charged  full  rent 
until  he  returns  keys  to  the  house  agent;  that  each  tenant  removing 
irom  a  house  after  the  2d  day  of  the  month  will  be  charged  a  full 
month's  rent;  and  that  a  tenant  must  give  five  days'  notice  of  inten- 
tion to  vacate. 

Company  houses  are  in  great  demand  and  are  seldom  vacant,  due 
to  the  moderate  charges.  A  waiting  list  is  kept  of  the  applicants, 
and  no  house  is  rented  until  the  liouse  agent  has  investigated  with 
regard  to  the  applicant's  care  of  the  last  property  rented  as  well  as 
his  standing  as  an  employee  of  the  company.  This  method  has 
resulted  in  securing  tenants  the  most  likely  to  give  the  best  care  to 
the  property  and  become  practically  permanent  tenants.  In  this 
matter  of  selection  care  is  taken  to  rent  to  those  who  are  likely  to 
make  congenial  neighbors,  a  feature  that  the  house  agent  pointed  to 
with  considerable  pride.  He  mentioned  a  niunber  of  cases  in  which 
he  had  placed  families  of  like  religion  in  double  houses  to  make  condi- 
tions still  more  agreeable  to  them. 

A  strict  supervision  and  inspection  is  maintained  over  the  houses, 
complaints  are  promptly  attended  to,  and  proper  repairs  are  made. 
Agents  of  the  Bureau  visited  a  number  of  houses  in  the  different 
groups,  and  foimd  the  houses  and  premises  well  kept  in  all  cases. 
The  general  appearance  of  many  of  the  houses  indicated  that  they 
had  been  built  a  niunber  of  years;  but  they  showed  careful  use  and 
were  in  excellent  state  of  repair.  The  tenants  had  no  previous  noti- 
fication of  a  coming  inspection  and  the  conditions  observed  may  there- 
fore be  taken  as  an  index  of  those  prevailing  at  all  times. 

One  large  group  of  these  houses  is  considerably  affected  by  the 
conditions  existing  in  two  rows  of  noncompany  houses,  comprising 
28  tenements  of  4  rooms  each,  all  occupied  by  employees  of  the  steel 
works,  but  in  which  the  steel  company  has  absolutely  no  interest. 
These  two  rows  face  each  other,  separated  by  an  open  space  about 
60  feet  wide.  This  space  was  utilized  as  the  main  dumping  ground 
for  all  the  ashes,  dirt,  filth,  and  garbage  thrown  out  by  28  families, 
and  the  spectacle  was  revolting  and  nauseating  in  the  extreme.  The 
inhabitants,  who  were  all  foreigners,  apparently  accepted  and  con- 
tributed to  these  noisome  conditions  as  a  matter  of  course. 

At  the  rear  of  the  two  rows  ashes  were  piled  fully  3  feet  deep, 
mixed  with  daily  additions  of  kitchen  refuse  and  other  offal.  Between 
these  rows  of  houses  and  at  the  ends  of  the  open  space  there  were 
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counted  42  empty  beer  kegs.  Inside  these  houseS;  poor  fumishing 
and  abject  squalor  and  dirt  was  the  preyailing  condition.  In  one  case 
an  attempt  at  cleaning  was  in  evidence.  A  barefooted  woman  was 
pouiing  water  on  the  floor  and  washing  it  out  with  a  broom.  A 
number  of  children  were  playing  in  the  open  space  on  the  dirt  piles 
under  a  network  of  clotheslines  hung  with  drying  clothes.  Tliese 
fouly  disease-breeding  conditions  are  a  constant  menace  to  every  one 
of  the  occupants  of  the  company's  houses  in  the  neighborhood  and 
ate  otherwise  a  public  nuisance.  The  steel  company  admittedly  is 
able  to  control  such  conditions  through  its  ability  to  bring  pressure 
to  bear  upon  the  local  officials  and  upon  the  business  men  who  own 
these  filthy  houses.  The  reply  of  the  company  officials  to  inquiries 
why  these  conditions  were  allowed  to  remain  was  that  local  political 
reasons  made  it  undesirable  to  attempt  to  force  the  houses  to  be 
cleaned  up  or  destroyed. 

COMMUNmr  D,  ALABAMA. 

This  community^  which  is  in  a  general  way  typical  of  the  company 
communities  of  the  South,  has  been  built  up  around  one  of  the  large 
steel  plants  in  Alabama. 

In  this  community  there  were  769  houses  owned  by  the  company,  of 
which  number  499  were  allotted  for  occupancy  by  employees  of  the 
manufacturing  depcirtments,  and  270  for  employees  engaged  in 
mining.  At  the  time  of  the  i(^vestigation  only  about  414  of  the  499 
houses  allotted  to  the  steel  woricers  were  rented. 

The  company  has  furnished  a  statement  applying  to  all  of  their 
769  houses,  whfch  shows  that  the  average  rental  paid  by  the  tenants 
in  the  houses  occupied  August,  1910,  was  $2.35  per  room  per  month. 
Real  estate  values  are  very  low  in  this  district,  and  this  rental  rate  is 
consequently  very  high.  The  average  rate  per  room  in  the  Pitts- 
burgh district  in  1908  was  $2.58  as  determined  by  the  Immigration 
Commission  (vol.  8,  p.  287). 

There  are  no  available  houses  in  the  neighborhood  of  the  plant 
other  than  those  owned  by  the  company.  The  nearest  city  is  quito 
a  distance  from  the  plant  and  employees  woiild  be  obliged  to  add 
street-car  fare  to  the  expense  of  living. 

Furthermore,  a  great  inducement  to  employees  to  rent  houses  from 
the  steel  company  lies  in  the  fact  that  in  the  event  of  employees  being 
laid  off  on  account  of  slack  work,  those  who  are  tenants  of  the  com- 
pany are  not  evicted  and  are  given  reasonable  time  to  pay  up  back 
rent  after  returning  to  work.  The  quarters  are  so  near  the  plant 
that  in  many  cases  furnace  employees  may  go  home  during  the  long 
rest  periods  of  their  shift. 

The  houses  are  all  rented  under  a  lease  which,  in  common  with 
many  of  the  lease  forms  used  in  the  South,  contains  certain  note- 
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worthy  provisions.  The  most  important  of  these  gives  the  company 
control  over  any  visitors  obnoxious  to  it  whom  the  family  may  receive. 
This  control  ia  gained  through  a  clause  in  the  lease  giving  the  lessor 
the  right  "at  any  time  to  forbid  ingress  and  egress  over  adjoining 
premises  to  reach  the  leased  premises  to  any  or  all  persons  other  than 
the  lessee  and  members  of  his  family  living  with  him.'' 

It  may  be  further  noted  that  although  wages  are  paid  only  semi- 
monthly at  this  plant;  and  so  long  after  the  end  of  the  pay-roll  period 
that  it  would  be  on  the  average  about  25  days  after  a  man  began  work 
before  he  would  be  paid,  it  is  stipulated  in  the  lease  that  rent  is 
payable  monthly  in  advance,  and  that  the  company  retains  the  right 
to  evict  on  one  day's  notice  in  case  the  tenant  leaves  the  company's 
service. 

On  account  of  these  and  other  interesting  features,  a  considerable 
extract  from  the  lease  is  quoted  here: 

Lessee  agrees  to  pay  to  lessor  rent  for  the  said  premises  at  the  rate  of dollars 

per  month,  payable  in  advance  on  the  first  day  of  each  calendar  month,  which  lessor 
shall  have  the  right  to  deduct  from  any  wages  due  from  it  to  the  lessee.  This  lease  is 
entered  into  by  lessor  because  of  the  employment  by  lessor  of  lessee;  and  if  lessee 
should  at  any  time  hereafter  be  discharged  from  the  service  of  the  lessor,  or  voluntarily 
quit  the  service,  in  either  of  said  events  lessor  shall  have  the  right  to  reenter  upon 
and  take  possession  of  the  leased  premises  upon  one  day's  written  notice  to  vacate 
said  premises,  either  given  to  the  lessee  in  person  or  by  leaving  same  upon  said  leased 
premises.  Upon  such  termination  of  the  lease,  lessee  shall  only  be  liable  for  rent  to 
the  date  of  its  termination,  and  if  rent  has  been  collected  beyond  that  date  it  shall  be 
refunded  to  the  lessee. 

Necessary  ingress  and  egress  over  the  adjoining  premises  of  the  lessor  to  reach  the 
nearest  public  highway  is  hereby  given  to  the  lessee  and  members  of  his  family  living 
with  him.  A  way  of  ingress  and  egress  may,  however,  be  designated  by  the  lessor  to 
the  enjoyment  of  which  lessee  and  his  family  will  thereafter  be  restricted;  and  the 
lessor  may  at  any  time  forbid  ingress  and  egress  over  adjoining  premises  of  the  lessor 
to  reach  tiie  leased  premises  to  any  or  all  persons  other  than  the  lessee  and  members  of 
his  ^imily  living  with  him. 

This  lease  can  not  be  transferred ,  nor  can  any  subletting  be  had  of  the  leased  premises 
without  the  consent  in  writing  of  the  lessor;  and  upon  any  transfer  or  subletting  of 
these  premises  without  such  written  consent,  the  lessor  may  forthwith  cancel  this 
lease  and  reenter  upon  said  premises. 

The  company  houses  are  located  on  a  tract  covering  about  100  acres 
of  hilly  land,  too  poor  for  gardening.  The  white  employees  are  segre- 
gated from  the  Negroes  by  two  wide  thoroughfares. 


WUITE  QUABTEBS. 

The  white  quarters  are  arranged  so  as  to  segregate  the  different 
nationalities  (Americans,  Greeks,  Poles,  and  Italians)  into  sections 
or  rows.  Only  one  street  was  inhabited  by  Americans,  and  these  were 
families  of  watchmen  and  policemen  employed  at  the  steel  plant. 
The  streets  are  well  lighted  at  night  by  arc  lamps. 
7447**— S.  Doc.  no,  62-1,  vol  3 ^28 
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The  houses  are  located  about  25  feet  apart  on  wide  streets  or  roads 
and  are  raised  4  or  5  feet  above  the  ground.  All  are  well-built,  one- 
story  frame  houses,  perfectly  square.  There  is  a  front  porch  running 
the  fuU  width  of  the  house  and  a  small  porch  at  the  back.  Each 
house  contains  4  rooms  and  is  what  is  known  as  a  double  or  two-fam- 
ily house.  The  front  rooms  are  14  by  16.  Those  in  the  back  of  the 
house  are  somewhat  smaller.  The  rooms  are  ceiled  but  not  plastered, 
and  the  flooring  is  of  matched  stock  in  fair  condition.  Each  double 
house  has  a  hydrant  at  the  back  door  and  an  open  brick  drain  to  carry 
away  waste  water. 

Connected  with  each  2-room  apartment  is  a  water-closet  that  is 
connected  with  the  city  sewerage  system  and  automatically  flushed. 
In  addition  these  closets  are  flushed  every  Saturday  by  the  company 
and  powdered  with  disinfectant  to  keep  them  in  good  sanitary 
condition. 

Among  the  houses  visited  it  was  found  that  the  typical  family,  con- 
sisting of  a  man,  his  wife,  and  two  children  living  in  2  rooms,  would 
generally  use  the  front  room  as  a  bedroom*,  usually  with  three  beds. 
In  some  houses  a  fourth  bed  was  placed  in  the  back  room  or  kitchen. 
The  front  rooms,  with  three  beds  and  the  other  furniture,  were  gen- 
erally greatiiy  overcrowded. 

All  Greeks  who  are  without  families  are  housed  in  bachelors'  quar- 
ters, where  they  rent  a  single  bed  from  the  "  boss  Greek, "  who  in  turn 
rents  the  houses  from  the  company.  These  bachelors  furnish  their 
own  bedding.  All  that  is  provided  for  them  is  a  single  bed  or  cot,  of 
which  there  are  three  in  each  room.  This  is  the  limit  fixed  by  the 
company.  These  men  get  their  meals  at  a  Greek  restaurant  on  the 
premises.  In  a  general  way  this  describes  the  manner  of  living  of  all 
the  single  immigrant  workmen. 

The  rent  of  these  houses,  including  water,  is  $10  per  month  for 
those  of  4  rooms  and  $5  per  month  for  those  of  2  rooms.  The  com- 
pany furnishes  a  trash  barrel  and  the  tenants  are  expected  to  place  all 
waste  matter  therein  and  generally  to  keep  the  premises  clean.  If 
the  premises  are  not  kept  clean  the  tenants  are  first  warned,  and  if 
they  disregard  this  warning,  the  company  cleans  up  the  premises  and 
charges  the  tenant  from  35  cents  to  $1 ,  according  to  the  time  spent  in 
cleaning. 

The  company  posts  the  following  notice  on  each  house: 

NoncE. 

Penons  occupying  these  premises  are  requested  to  keep  the  buiidingB  and  groonda 
in  a  clean,  sanitary  condition.  All  trash,  rubbish,  weeds,  papers,  etc.,  must  be  placed 
in  barrels  or  cans  or  collected  in  piles  to  be  carried  off  by  sanitary  men.  Closets  muat 
be  kept  clei^i. 
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Tenants  failing  to  comply  with  this  notice  will  be  charged  for  the  labor  necessary  to 
put  places  in  pxDi>er  condition,  and  upon  further  neglect  will  be  prosecuted  under  the 
law. 

NEOBO  QUABTEB8. 

The  Negro  quarters  are  located  on  a  rugged  hillside,  and  the  so-called 
streets  are  almost  impassable. 

The  quarters  are  composed  of  single  and  double  (two-family) 
houses.  All  are  poorly  constructed  and  show  much  wear.  The  single 
houses  are  weatherboarded  outside.  The  front  room,  which  is  about 
16  feet  square,  is  ceiled  but  not  plastered.  The  back  room  is  much 
smaller  and  has  a  smaU  shed  room  attached.  These  houses  have  a 
porch  running  the  f uU  length  of  the  front. 

The  double  or  two-family  houses  contain  4  rooms.  These  are 
better  constructed  than  the  single  houses,  with  larger  rooms  and  a 
back  porch.  The  Negro  families  were  not  crowded  to  so  great  an 
extent  as  the  white  families.  The  homes  of  the  Negroes,  as  a  rule, 
were  fairly  neat  and  clean. 

The  Negro  quarters  are  unlighted  at  night,  except  by  the  flare  from 
the  open-hearth  and  Bessemer  departments  of  the  plant. 

The  tenants  are  compelled  to  go  from  75  to  200  feet  for  water, 
according  to  the  distance  of  their  houses  from  the  nearest  hydrant. 
The  tenants  complain  bitterly  against  this  hardship,  for  in  most  cases 
the  water  must  be  carried  up  a  steep  hill.  Each  hydrant  supplies  on 
the  average  foiff  houses.  The  monthly  water  rent  per  family  is  25 
cents,  so  that  the  company  receives  an  average  rental  of  $1  per  month 
for  each  hydrant. 

There  is  no  sewerage,  either  open  or  closed,  for  the  waste  water  from 
these  houses.  The  water  runs  down  into  the  street  and  is  dried  up 
by  the  sun  and  air. 

The  privies  are  located  about  75  feet  from  the  houses.  The  com- 
pany looks  after  their  sanitary  condition  and  keeps  a  man  continually 
employed  at  this  work.  Each  privy  is  supposed  to  be  cleaned  once  a 
week,  but  the  service  is  irregular.  At  the  time  of  the  agents'  visits  the 
odor  from  this  source  was  very  objectionable. 

Pigs,  cows,  and  fowls  run  at  large  on  the  thoroughfares.  The  com- 
pany objects  to  this,  but  the  tenants  assert  it  is  only  in  this  way  that 
they  are  able  to  supply  themselves  with  fresh  meat,  particularly  in  the 
winter  when  meat  prices  are  high. 

The  single  houses  of  2  rooms,  with  shed  attached,  rent  for  $3  per 
month.  In  the  double  houses  2  rooms  rent  for  $4  and  4  rooms  for  $8 
per  month.  In  all  cases  this  is  exclusive  of  the  water  charge  of  25 
cents  per  month.  This  rent,  including  the  charge  for  water,  is  some- 
what lower  than  in  the  white  quarters,  but  the  houses  and  general 
accommodations  are  much  less  desirable  and  the  location  is  a  par- 
ticularly bad  feature. 
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COMMUMITT  B,  GREAT  LAKBS  DISTRICT. 

The  general  conditions  of  this  oommunitj  have  been  fully  consid- 
ered in  the  reports  of  the  Immigration  Commission,  yolume  8,  pages 
733  to  807.  In  that  report,  however,  only  the  principal  features  of  the 
housing  situation  were  given. 

This  community  is  of  interest  chiefly  because  the  steel  company 
at  the  time  of  erecting  its  plant  gave  no  thought  to  the  housing  of  its 
employees,  but  later,  after  a  community  of  miserable  hovels  and 
cheaply  constructed  tenements  had  grown  up,  turned  its  attention 
to  the  subject.  It  has  erected  a  number  of  reasonably  good  dwellings, 
which  are  rented  at  moderate  charges,  and  has  also  done  much  to 
improve  the  community  generally. 

The  houses  which  the  company  constructed  are  in  two  sections, 
or  villages,  one  of  which  is  of  comparatively  recent  establishment, 
while  the  other  has  been  f oxmded  many  years.  There  are  in  all  575 
company  houses. 

In  the  new  village,  which  is  peopled  chiefly  by  American  foremen 
and  highly  skilled  workmen,  there  are  125  company  houses  of  three 
different  types:  (1)  Detached  frame  houses  with  8  rooms  and  bath, 
heated  by  hot  water;  (2)  semidetached  frame  houses  with  7  rooms 
and  bath,  heated  by  hot  water;  (3)  brick  tenements  of  two  stories, 
with  7  rooms  and  bath,  heated  by  stoves.  Tliere  are  15  of  the 
detached  houses,  the  monthly  rental  of  which  is  $19.50,  or  $2.44  per 
room;  50  of  the  semidetached  houses,  renting  for  $16.50  per  month, 
or  $2.36  per  room;  and  60  of  the  brick  tenements,  each  renting  for 
$12.50  per  month,  or  $1.79  per  room.  Electricity  and  water  are 
included  in  these  rental  rates.  All  of  these  houses  have  large  cellars, 
lined  with  concrete,  with  separate  drainage  for  each  cellar,  and  all 
have  inside  well-flushed  closets,  the  sewage  of  which  is  carried  by 
closed  drains  to  a  sewage  disposal  plant. 

The  houses  rent  at  reasonable  rates  and  are  well  kept  and  in  good 
repair.  Their  location,  however,  is  not  good.  Only  the  spots  upon 
which  the  houses  are  built  are  raised  up  to  grade,  leaving  large 
depressions  between  the  houses  in  which  water  stands  all  the  time. 

In  the  older  village  there  are  450  company  houses.  The  occupants 
of  these  housoa  are  largely  married  foreigners,  but  include  a  niunber 
of  American  families  and  some  Negroes.  The  houses  are  of  brick 
with  slate  roofs,  and  each  house  has  a  front  parking  of  25  feet  and  a 
garden  about  50  feet  deep.  The  roadway  is  30  feet  wide.  The  houses 
are  maintained  in  good  repair,  and  the  streets  and  alleys  are  cleaned 
by  the  company  without  cost  to  the  tenants.  A  covered  garbage 
can  is  furnished  with  each  house.  The  houses  are  heated  by  stoves 
and  lighted  by  lamps. 
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The  houses  are  of  two  types,  4-room  and  5-room,  the  former 
renting  for  $6  per  calendar  month  and  the  latter  for  $7.60.  The  rent 
includes  the  cost  of  water. 

The  4-room  houses  are  of  two  stories  and  are  arranged  as  follows: 
First  floor,  front,  a  living  room  12  feet  square,  back  of  which  is  the 
kitchen,  11  by  16  feet,  containing  a  sink  with  cold  water.  Opening 
off  the  kitchen  is  a  small,  flushed  water-closet.  A  cellar  extends  com- 
pletely under  the  house.  It  is  cement  lined  and  floored,  although 
the  floors  are  not  always  in  good  repair.  At  the  back  of  the  cellar  is 
a  cement  lined  opto  drain,  which  passes  along  an  entire  row  of 
houses  and  carries  oflp  the  water  when  the  cellar  is  washed  out  or  when 
the  entire  row  is  given  a  flushing,  which  is  done  once  a  month.  On 
the  second  floor  are  two  bedrooms,  of  the  same  size  as  the  rooms  on 
the  lower  floor. 

The  5-room  houses  are  also  of  two  stories.  The  first  floor  has  a 
liviQg  room  12  by  15  feet,  back  of  which  is  a  kitchen  16  by  13  feet, 
which  contains  a  sink.  Back  of  the  kitchen  is  a  pantry  about  7  by  5 
feet,  and  a  flushed  water-closet  about  5  feet  square.  On  the  second 
floor  in  front  is  a  bedroom  12  by  15  feet,  with  a  closet  opening  oflp  of  it. 
Back  of  this  are  two  smaller  rooms,  which  are  also  used  as  bedrooms. 
The  cellars  are  similar  to  those  of  the  4-room  houses. 

Houses  of  either  size  are  rented  at  reasonable  rates,  and  so  far  as 
interior  accommodations  are  concerned  they  are  fairly  comfortable 
homes.  Outwardly,  however,  the  houses  are  exactly  alike,  and 
being  constructed  in  very  long  tows  present  a  somewhat  monotonous 
and  dreary  ap]>earance.  There  are  no  trees  on  either  street  except  a 
magnificent  elm,  of  some  60  feet  spread,  which  stands  as  evidence  that 
trees,  which  would  do  much  to  make  the  whole  section  more  comfort- 
able as  well  as  attractive,  would  grow  if  planted.  There  is  a  poor 
grade  of  coarse  grass  in  many  of  the  yards,  but  the  made  ground  on 
which  most  of  the  houses  stand  does  not  favor  the  growth  of  lawns. 

The  tenants  occupy  the  houses  on  a  month-to-month  lease  at  the 
sufferance  of  the  company,  which  reserves  the  right  to  evict  them  at 
any  time  for  any  reason.  Rents  are  not  paid  in  advance  but  are 
deducted  from  wages.  The  company's  men  inspect  all  the  houses  at 
least  once  a  month,  and  in  case  a  house  is  found  to  be  dirty  the 
occupants  are  ordered  to  clean  it  up.  If  the  cleaning  is  not  done  in 
three  days  the  family  is  given  notice  to  find  other  quarters.  Evic- 
tions for  this  reason  are  not  frequent  now,  but  in  earlier  years  were 
very  common. 

COMMUNITT  F,  OBSAT  LAKES  DISTRICT. 

All  of  the  constructive  work  of  the  steel  plant  in  this  community 
was  completed  within  five  years,  and  in  order  to  have  dwellings 
ready  for  the  workmen  by  the  time  the  plant  was  to  be  put  in 
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operation  it  was  necessary  for  the  steel  company  to  take  some  part 
in  the  development  of  the  town.  Under  the  laws  of  the  State  it 
was  necessary  to  organize  special  subsidiary  corporations  to  handle 
the  real  estate  and  to  furnish  heat,  light,  and  water.  The  following 
pages  present  a  study  of  the  results  accomplished  by  these  companies. 

In  the  planning  and  building  of  this  city  everything  was  subordinated 
to  the  steel  plant.  The  steel  plants  wUch  have  already  been  erected 
stretch  along  the  lake  front  for  several  miles,  without  a  break  which 
would  allow  the  people  to  get  to  the  water  front.  There  is  con- 
sequently ho  park  on  the  water  front  and  no  possibility  for  one  within 
reasonable  reach  of  the  city,  even  if  it  becomes  the  great  industrial 
city  that  its  builders  hope. 

In  many  ways  this  community  is  possessed  of  great  advantage. 
While  the  city  is  laid  out  entirely  on  the  rectangular  system,  and  suffers 
in  appearance  thereby,  it  profits  greatly  from  the  fact  that  a  definite 
town  plan  was  followed  from  the  start.  The  city  is  well  paved,  well 
drained,  and  is  provided  with  a  lighting  and  water  system.  The 
schools  are  well  housed  and  thoroughly  equipped.  The  new  Y.  M.  C.  A. 
building  is  a  great  asset  to  such  a  town,  where  immarried  men  form 
so  large  a  part  of  the  community. 

As  a  result  of  the  rapid  growth  of  the  town  real  estate  prices  have 
advanced  greatly,  and  this  has  affected  the  rates  of  rental.  The 
chief  beneficiary  of  this  rapid  increase  of  land  values  has  been  the 
above-mentioned  land  company,  which  owns  all  the  land  in  the 
inunediate  neighborhood  of  the  steel  plant.  The  result  of  the  high 
real  estate  prices  and  rentals  has  been  that  a  large  part  of  the  popu- 
lation, particularly  the  unskilled  laborers,  are  living  a  long  distance 
from  the  plant  in  poor  and  badly  crowded  accommodations. 

The  greatest  problem  at was  not  the  engineering  problem  of 

building  and  equipping  the  tremendous  plant,  but  of  securing  and 
maintaining  an  efficient  labor  force.  On  the  testimony  of  officials 
and  workmen,  who  are  in  the  best  position  to  judge,  the  greatest 
obstacle  to  maintaining  such  a  force  has  been  the  high  rental  charges. 
The  semiskilled  workmen  who  desired  and  could  afford  a  4-room 
cottage  at  from  $8  to  $10  a  month  finds  that  he  can  not  get  what  he 
wants  at  less  than  $12  to  $16.  The  unskilled  workman  can  afford 
nothing  except  poorly  built  and  much  congested  quarters  at  some 
distance  from  the  plant.  The  skilled  workmen  can  get  good  accom- 
modations, but  the  high  rent  brings  his  earnings  down  to  a  lower  sum 
than  he  can  get  in  the  other  ''steel  towns"  to  which  he  is  accustomed. 

The  land  company  has  profited  greatly  from  the  rapid  appreciation 
of  real  estate  and  from  the  high  rents.  The  heat,  light,  and  water 
company  has  profited  largely  from  the  high  rates  charged  for  gas, 
water,  and  electric  lights.  It  is  doubtful,  however,  even  from  a 
financial  standpoint  whether  the  profits  of  these  companiee  have 
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compensated  for  the  great  difficulties  under  which  the  operating 
ol!icials  of  the  steel  company  have  labored  in  attemptmg  to  create 
an  efficient  and  stable  force  to  operate  the  plant. 

The  land  company  in  the  spring  of  1906  commenced  the  erection 
of  houses  for  the  occupancy  of  the  steel  workers  and  the  employees  of 

the  railroad  which  connects with  near-by  communities.    At  the 

time  of  the  investigation  (April,  1911)  506  houses  had  been  com- 
pleted, 90  of  which  were  allotted  for  the  use  of  the  railroad 
employees. 

The  number  of  employees  of  the  steel  works  renting  houses  from 
the  land  company  is  376,  and  about  13  per  cent  of  the  total  force  live 
in  these  houses.  About  one-fourth  of  the  employees  of  the  steel 
works  live  in  adjoining  towns,  some  at  quite  a  distance,  railway  and 
street  car  connections  making  this  possible.     The  other  employees 

live  in ,  or  on  its  outskirts  in  houses  owned  by  individuals  or 

real  estate  companies  not  connected  with  the  steel  company. 

The  houses  owned  by  the  land  company  are  as  follows: 

One  2-story  12-room  brick  and  cement  house,  with  furnace  heat, 
bathroom,  closet,  and  cellar,  occupied  by  the  general  superintendent. 
The  rate  of  rental  is  not  listed  on  the  rental  rolls. 

One  3-story  1 1-room  brick  house,  with  steam  heat,  bathroom,  closet, 
and  cdlar,  occupied  by  the  property  agent  of  the  land  company.  The 
rate  of  rental  is  not  listed. 

Forty  2-story,  8-room  brick  and  cement  houses,  each  with  furnace 
heat,  bathroom,  closet,  and  cellar.  Rent,  $30  per  month.  Each  of 
these  houses  has  a  yard  frontage  of  45  feet. 

One  hundred  and  ninety-fotu*  2-story,  6-room  brick  and  cement 
houses,  each  with  furnace  heat,  bathroom,  closet,  and  cellar.  Of  this 
number  109  rent  for  $22.50  per  month,  60  for  $25  per  month,  and  25 
for  $27.50  per  month,  the  higher  rent  being  paid  for  the  houses  more 
conveniently  located  and  for  comer-lot  houses. 

Twenty  2-story,  5-room  brick  and  cement  houses,  each  with 
furnace  heat,  bathroom,  closet,  and  cellar,  renting  for  $20  per  month. 

Ten  2-story,  5-room  concrete  houses,  each  with  bathroom,  closet, 
and  cellar,  renting  for  $20  per  month. 

One  hundred  and  twenty  2-8tory,  6-room  frame  houses,  each  with 
furnace  heat,  bathroom,  closet,  and  cellar,  renting  for  $18  per  month 
each. 

Thirty  2-8tory,  5-room  frame  houses,  each  with  furnace  heat,  bath- 
room, closet,  and  cellar,  renting  for  $17  per  month. 

Forty  2-story,  4-room  frame  houses,  each  with  furnace  heat,  bath- 
room, closet,  and  cellar,  renting  for  $16  per  month. 

Fifty  frame  houses  of  1-story  and  a  basement,  each  with  4  rooms 
and  a  closet.  Bathrooms  were  originally  provided,  but  the  occu- 
pants used  them  for  coal  bins,  so  the  fixtures  were  removed.    Ei^t 
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of  the  houses  rent  for  $12  per  month  and  42  for  $10  per  month. 
Each  of  the  above  houses  has  a  yard  frontage  of  30  feet,  and  is  set 
well  back  from  the  street. 

An  examination  of  rental  Usts  of  real-estate  brokers  shows  that 
the  houses  of  the  land  company  are  rented  at  lower  rates  than 
similar  houses  not  controlled  by  the  land  company.  Frame  or  brick 
and  stucco  houses  of  7  or  8  rooms  on  the  lists  of  independent  real- 
estate  companies  rent  for  from  $35  to  $40  per  month;  frame  houses  of 
6  rooms  with  all  modem  improvements,  $30  and  $35;  frame,  6  rooms, 
no  modem  improvements,  $20;  frame,  5  rooms,  no  modem  improve- 
ments, $18. 

The  average  size  of  the  rooms  in  the  4-room  frame  houses  is  16  by 
12  feet.  In  the  earlier  occupancy  of  these  dwellings  between  50 
and  60  people  were  sometimes  crowded  into  the  four  rooms.  In  order 
to  remove  the  resultant  filth,  it  was  necessary  for  the  land  company 
to  turn  a  fire  hose  into  the  rooms  to  clean  up  the  floors  and  wash  down 
the  walls.  Following  this  experience  the  land  company  limited  the 
number  of  occupants  of  these  tenements  to  four  persons  per  room,  or 
16  to  a  tenement.  The  house  inspector  had  great  difficulty  in  keeping 
the  number  at  this  limit  and  in  securing  sufficient  cleanliness  in  the 
care  of  the  rooms.  Consequently,  as  most  of  the  buildings  needed 
cleaning  up,  and  the  rule  as  to  the  limit  of  occupants  was  constantly 
broken,  the  land  company  in  March,  1911,  decided  to  order  all  the 
tenants  to  move.  Tbis  was  done,  and  after  the  buildings  had  been 
^cleaned  and  repaired  a  new  rule  was  issued  April  1, 1911,  limiting  the 
number  of  tenants  to  2  persons  to  a  room  or  8  persons  to  a  tenement. 
None  of  the  former  tenants  was  allowed  to  rerent,  as  it  was  believed 
that  with  new  tenants  the  two-persons-to-a-room  rule  could  be  better 
enforced.  The  limit  to  two  persons  to  a  room  applies  also  to  the 
5-room  houses  of  the  company,  experience  having  shown  that  the 
4  and  5  room  houses  are  likely  to  be  occupied  by  tenants  who  are 
inclined  to  overcrowding. 

Immigrant  tenants  are  given  a  prize  of  $5  per  year  for  the  best  kept 
tenement,  $2.50  for  the  second,  $1.50  for  tJie  third,  and  $1  for  the 
fourth. 

For  the  best  kept  lawns  the  land  company  gives  two  prizes  each 
year  to  be  competed  for  by  its  tenants — a  first  prize  of  $25  and  a  sec- 
ond prize  of  $15.  In  addition  to  this,  as  an  inducement  to  keep  the 
lawns  in  good  condition,  the  company  furnishes  free  water  for  sprin- 
kling purposes. 

The  houses  above  described  are  all  located  in  what  is  known  as  the 
first  subdivision,  a  territory  of  800  acres,  directly  under  the  control  of 
the  land  company.  This  subdivision,  which  has  a  frontage  of  24 
blocks,  includes  ail  the  land  directly  in  front  of  the  steel  works,  so 
that  if  employees  desire  to  be  near  their  work  they  must  necessarily 
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live  in  this  district.  Within  this  subdivision  the  number  of  saloons 
is  restricted  to  two,  one  at  the  hotel  and  one  connected  with  a  res- 
taurant, both  of  which  are  high-grade  establishments. 

The  deeds  under  which  land  or  land  and  buildings  are  conveyed 
contain  this  clause:  ''The  seller  and  purchaser  herein  mutually  under- 
stand and  agree  for  themselves  and  for  their  respective  heirs,  suc- 
cessors and  assigns,  that  the  seller  herein  made  and  adopted  said 

Land  Co.'s  first  subdivision  and  established  the  building  line 

as  shown  on  the  plat  thereof  and  barred  the  manufacture,  sale,  or 
disposal  of  intoxicating  liquors  upon  any  of  the  lots  in  said  subdivi- 
sion, except  those  lots  marked  'Use  unlimited'  [the  two  places 
referred  to  as  having  liquor  license]  on  said  plat  for  the  benefit  of 
itself,  and  also  for  the  benefit  of  the  owner  of  each  and  every  lot  in 
said  subdivision  from  time  to  time,  whether  such  owner  be  the  seller 
or  any  other  person  or  corporation." 

The  deed  then  provides  as  to  the  location  of  the  building,  and  further 
stipulates  that  no  intoxicating  liquors  shall  be  manufactured,  sold,  or 
otherwise  disposed  of  on  the  premises  therein  agreed  to  be  conveyed. 
Leases  renting  land  or  buildings  are  equally  as  strict  as  to  intoxicating 
liquors. 

The  land  company  in  constructing  houses  did  not  provide  anything 
like  a  sufficient  number  of  houses  which  were  within  the  reach  of  the 
majority  of  workers  in  the  steel  plant,  the  unskilled  laborers,  on  the 
basis  of  the  wages  which  they  are  paid.  There  are  only  42  houses 
which  can  be  considered  as  available  for  this  class  of  workmen,  of 
whom  the  plant  normally  has  3,000  or  more.  Since  proper  acconmio- 
dations  were  not  furnished,  many  of  the  unskilled  laborers  are  housed 
under  very  bad  conditions.  For  example,  in  the  second  subdivision, 
with  a  population  of  10,374  in  1910,  is  located  a  tract  that  is  com- 
monly known  as  ''the  patch,"  which  is  about  1^  miles  from  the  steel 
works.  "The  patch"  is  not  owned  or  controlled  by  the  land  com- 
pany or  by  any  subsidiary  of  the  steel  company,  nor  is  the  steel 
company  fbancially  interested  in  the  houses  erected  in  this  particular 
locality.  In  and  around  "the  patch"  the  majority  of  the  unskilled 
laborers  live.  In  1910  there  were  not  fewer  than  206  saloons  in  this 
district. 

In  this  second  subdivision  the  rents  charged  by  the  individuals  and 
real-estate  companies  who  own  the  houses  are  very  high;  4-room 
houses  with  no  ceUars  or  modem  improvements  rent  for  from  $10  to 
$15  per  month,  and  practically  all  houses  of  more  than  5  rooms  are 
rented  only  as  boarding  houses.  In  the  neighborhood  of ' '  the  patch  " 
there  are  22  flat  buildings  of  two  stories  that  have  nothing  but  stud- 
ding and  plain  boards  on  the  outside  and  boards  on  the  inside  with 
no  sheathing  or  plastering.  These  buildings,  which  rent  for  $10  per 
month,  have  no  water  or  sewerage.    They  were  put  up  as  a  speciilar 
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tion  and  at  first  proved  a  good  investment,  but  of  late  they  have  not 
been  fully  occupied  and  the  tenants  do  not  as  a  rule  remain  long. 

The  land  company  has  considerable  land  in  the  second  subdivision 
which  as  yet  has  not  been  improved  or  built  upon.  Squatters  have 
put  up  shacks  on  some  of  it,  as  well  as  on  land  not  belonging  to  the 
company.  A  great  many  of  these  squatters  have  been  removed,  or 
have  moved  of  their  own  accord.  In  1910  the  company  prohibited 
anyone  from  erecting  any  building  on  its  land  without  its  permission — 
and  very  few  permits  are  given. 

As  an  instance  of  the  conditions  under  which  the  common  laborers 
in  this  community  Uve  may  be  mentioned  the  conditions  existing  in  a 
story-and-a-half  wooden  building  which  was  originally  constructed  as  a 
poUce  and  fire  station.  On  the  first  floor  were  2  rooms,  in  each  of  which 
there  were  crowded  16  beds  arranged  in  two  rows  with  a  narrow  walk 
between.  Upstairs  there  was  a  small  room  which  contained  6  beds. 
The  boarding-house  boss  stated  that  two  men  slept  in  each  bed  and 
that  each  man  paid  him  75  cents  per  week  for  lodging.  There  were 
consequently  Uving  in  the  three  rooms  of  this  small  building  76 
laborers,  who  paid  to  the  landlord  $57  per  week,  or  $247  per  month, 
for  a  sleeping  place  in  this  house  which  rented  for  only  $25  per  month. 

The  heat,  light,  and  water  company,  a  subsidiary  company  of  the 
steel  company,  was  established  in  1907.  The  company  charges  for 
gas  $1.10  per  1,000  feet  gross,  $1  per  1,000  feet  net,  i.  e.,  if  paid 
within  12  days. 

For  electric  lights  it  is  provided  that  the  charge  for  the  current 
furnished  to  any  one  customer  shall  not  be  less  than  $1  per  month, 
and  the  rates  are  as  follows: 

If  not  more  than  50  kilowatt  hours  are  used  in  one  month,  11  cents 
per  kilowatt  hour. 

If  more  than  50  kilowatt  hours  are  used  in  any  one  month,  for  the 
next  25  kilowatt  hours  10  cents  per  kilowatt  hour. 

If  more  than  75  kilowatt  hours  are  used  in  any  one  month,  for  the 
next  25  kilowatt  hours  9  cents  per  kilowatt  hour. 

If  more  than  100  kilowatt  hours  are  used  in  any  one  month,  for  the 
next  200  kilowatt  hours  8  cents  per  kilowatt  hour. 

If  more  than  300  kilowatt  hours  are  used  in  any  one  month,  for  all 
in  excess  thereof  7  cents  per  kilowatt  hour. 

Provided,  that  if  the  customer  pays  for  electric  power  so  furnished 
on  or  before  the  12th  of  the  month  following  that  in  which  power  is 
furnished  a  deduction  of  10  per  cent  will  be  allowed. 

The  water  rates  are  as  follows: 

For  the  £j^  20,000  gallons  per  month,  30  cents  per  1,000  gallons. 

,For  the  next  130,000  gallons  per  month  in  excess  of  the  first  20,000 

gallons  per  month,  10  cents  per  1,000  gallons.    For  all  in  excess  of 

150,000  gallons  per  month,  6  cents  per  1,000  gallons.    It  is  provided 
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that  the  charge  for  installing  meter  and  furnishing  water  through 
meter  shall  not  be  less  than  $9  per  year. 

COBfPAHT  HOUSES  IK  SMALL  ISOLATED  COBOnmiTIBS. 

Communities  A  to  F,  hitherto  described,  are  large  towns  in  which 
the  steel  industry  is  dominant  and  in  which  the  steel  companies 
have  taken  an  active  interest  in  the  housing  of  their  employees. 
Commimities  G  to  K,  which  remain  to  be  described,  are  examples 
of  similar  conditions  in  small  isolated  towns.  As  these  small  isolated 
towns  are  for  the  most  part  in  the  South,  the  examples  are  taken 
entirely  from  that  district. 

COMMXmiTT  G,  ALABAMA. 

This  village,  with  a  population  of  about  2,000,  is  composed  entirely 
of  company  houses,  the  property  of  a  large  blast-furnace  plant.  The 
American  white  employees  occupy  two  streets  located  on  one  side  of 
the  village.  The  houses  on  two  or  three  of  the  adjoining  streets  are 
occupied  by  Italians  and  Negroes.  The  remainder  of  the  village  is 
composed  entirely  of  Negroes.  With  the  exception  of  the  section 
occupied  by  the  whites,  the  village  is  almost  entirely  without  grass, 
and  hogs  are  allowed  to  run  at  large. 

The  houses  occupied  by  the  American  white  employees  are,  as  a 
rule,  neat  2-story  buildings,  which  rent  at  $10  to  $15  per  month. 
The  streets  are  wide  and  the  houses  are  20  or  30  feet  apart.  The 
majority  of  the  other  houses,  however,  are  square  1-story  buildings 
containing  2  tenements  of  2  rooms  each,  for  which  a  comparatively 
high  rental  is  asked.  These  are  frame  houses,  weatherboarded, 
painted  outside  and  ceiled  inside.  Each  house  has  a  porch.  Most 
of  these  houses  rent  for  $2  per  room  per  month.  Some  of  the  poorer 
houses  are  single-tenement  houses  of  2  rooms,  weatherboarded  and 
painted  but  not  ceiled.  These  rent  for  $1.50  per  room  per  month. 
Each  of  the  tenements  has  a  combined  coal  shed  and  privy.  The 
latter  is  cleaned  by  the  company  about  once  a  fortnight. 

The  water  supply  of  the  village  is  inadequate.  Hydrants  of  water 
marked ' '  for  use  only  in  case  of  fire ' '  are  numerous.  Notwithstanding 
this  notice,  the  water  from  these  hydrants  is  freely  used  for  washing 
purposes,  although  it  is  not  fit  for  drinking.  Drinking  water  is 
obtained  from  springs  or  wells,  of  which  there  are  only  four  or  five  in 
the  whole  village.  From  one  of  these  springs  the  water  is  piped  to 
three  or  foiur  hydrants  in  the  better  part  of  the  town.  Many  families 
are  obliged  to  carry  water  100  to  200  yards,  and  some  as  far  as  a 
quarter  of  a  mile. 

The  houses  occupied  by  whites  are  leased.  The  lease  provides  for 
eviction  upon  one  day's  notice,  but  this  power  is  never  exercised 
except  in  the  case  of  discharge  from  the  company's  employ.  Houses 
occupied  by  colored  families  are  not  leased  but  rented  by  the  month. 
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COMMUNITT  H,  ALABAMA, 

In  this  community  there  are  two  groups  of  houses  owned  by  the 
steel  company.  Eadi  group  is  located  in  the  immediate  neighbor- 
hood of  a  blast  furnace^  close  up  against  immense  slag  piles  on  which 
hot  slag  is  being  constantly  dumped.  The  houses  are  all  1-story 
frame  buildings,  with  either  2  or  3  rooms.  The  buildings  are  weathor- 
boarded  and  ceiled  but  not  plastered^  and  all  are  in  very  bad  condi- 
tion. Some  of  them  are  fully  26  years  old,  and  were  originally  of 
poor  construction.  The  water  supply  is  very  limited,  averaging 
about  1  hydrant  to  8  houses.  The  water  is  obtained  either  from 
hydrants  or  from  an  old  well,  which  was  without  a  windlass  at  the 
time  of  the  investigation.  In  some  cases  the  tenants  are  compelled 
to  carry  water  from  50  to  200  feet.  The  houses  are  all  provided  with 
dry  closets,  which  are  cleaned  by  the  village,  but  the  cleaning  is  done 
only  o^ce  a  month.  Garbage  is  removed  by  the  village,  and  no  extra 
charge  is  made  for  water.  The  houses  rent  for  $1.50  to  $1.75  per 
room  per  month.  This  is  very  high  considering  their  condition  and 
location. 

COMMUNITY  X,  TENNESSEE. 

In  this  commimity  the  company  operating  the  blast  furnaces  owns 
1 10  houses  located  in  a  large  oak  grove.  The  community  is  tmusually 
well  laid  out.  Nearly  every  lot  has  on  it  one  or  more  oak  trees  and 
a  grass  plot,  besides  a  garden  of  both  flowers  and  vegetables.  The 
view  from  most  of  the  homes  includes  a  range  of  mountains,  less  than 
a  mile  distant.  About  60  per  cent  of  the  employees  of  this  company 
are  quartered  in  these  houses.  Most  of  the  houses,  with  the  excep- 
tion of  those  containing  only  2  rooms,  are  well  built  and  are 
weatherboarded  and  plastered.  Each  of  the  houses  has  a  front  porch, 
and  is  in  every  respect  a  comfortable  home.  All  the  lots  are  inclosed 
with  a  neat  board  fence,  which  is  kept  in  repair  and  whitewashed 
by  the  company. 

Each  house  is  provided  with  a  hydrant  in  the  yard;  the  better  class 
of  houses  also  have  a  supply  of  water  in  the  house.  The  charge  for 
water  is  40  cents  per  month  in  the  case  of  the  2-room  and  3-room 
houses,  and  50  cents  per  month  for  the  lai^er  houses.  The  tenants 
look  after  the  removal  of  their  garbage.  The  water-closets,  each  of 
which  is  at  the  end  of  the  garden  and  has  a  pit  5  or  6  feet  deep,  are 
cared  for  by  the  company  and  are  kept  in  good  condition. 

The  rents  are  unusually  low — the  3-room  houses  generally  renting 
for  $3  per  month  and  the  4-room  houses  for  either  $4  or  S5  per  month, 
according  to  condition  and  size  of  the  lot.  There  are  a  few  6-room 
houses  renting  for  $7  per  month.  The  cheaper  houses,  which  contain 
2  rooms,  are  rented  diiefly  by  colored  employees  for  $1.50  a  month. 
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COMHTmiTY  1,  TZNNXSSBE. 

A  company  operating  a  blast  furnace  in  this  community  has  56 
houses,  which  are  occupied  by  about  80  per  cent  of  its  employees. 
These  houses  are  rented  by  the  month  without  lease,  but  tenants  are 
subject  to  eviction  on  a  week's  notice  when  discharged  from  the 
company's  service.  All  houses  for  which  a  rent  of  less  than  $6  a 
month  is  charged,  and  these  comprise  over  80  per  cent  of  the  whole 
number,  were  found  to  be  old  and  dilapidated,  with  no  evidence  of 
ever  having  been  repaired.  They  are  miserable  shacks,  unsuitable 
for  habitation.  There  are  many  holes  in  the  walls  and  cracks  in  the 
floors,  and  the  windows  and  doors  are  badly  fitted.  Those  houses 
which  rent  for  $6  and  upward  are  ceiled  and  somewhat  more 
comfortable. 

The  water  supply  is  from  springs,  and  each  spring  supplies  water 
for  families  living  in  from  12  to  25  houses.  Water  has  to  be  carried 
over  100  yards  in  some  cases. 

These  houses  are  generally  located  on  lots  about  40  by  100  feet. 
The  yards  and  premises  were  generally  neglected  and  untidy.  The 
company  does  not  offer  prizes  for  well-kept  yards. 

All  of  these  houses  except  four  are  of  1,  2,  or  3  rooms  each.  In 
view  of  the  dilapidated  condition  of  the  smaller  houses  the  rents  are 
very  high.  Those  of  1  room  rent  for  $1  per  month.  The  greater 
number  of  those  of  2  rooms  rent  for  $3.50  and  the  3-room  houses  for 
$5  and  $6  per  month. 

COMMUNITY  K,  VIBGINIA. 

• 

The  blast  furnace  company  in  this  community  has  146  houses  in 
which  75  per  cent  of  its  employees  are  quartered.  These  houses  are 
all  frame,  of  3,  4,  or  5  rooms  each.  All  are  weatherboarded.  The 
3-room  and  4-room  houses  are  ceiled,  while  those  of  5  rooms  are 
plastered.  Each  house  has  a  small  covered  porch  and  a  well-fenced 
yard  about  40  by  50  feet.  Nearly  all  of  the  tenants  cultivate  vege- 
table gardens,  some  keep  poultry,  and  a  few  have  cows  and  pigs. 

The  water  supply  is  from  hydrants  and  wells,  but  the  water  must 
be  carried  from  20  to  100  feet.  The  water-closets  and  the  garbage 
and  refuse  are  looked  after  by  the  company.  The  houses  are  rented 
without  lease  and  there  is  no  record  of  an  employee  ever  having  been 
evicted.  They  generally  leave  the  premises  shortly  after  being  dis- 
charged from  the  company's  employ. 

The  3-room  and  4-room  houses  rent  for  $1  per  room  per  month  and 
the  5-room  houses  for  $1.25. 

COMPAlfY  STORES. 

In  the  course  of  this  investigation  a  study  was  made  of  24  company 
stores  connected  with  steel  plants  having  a  total  of  39,123  employees. 
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In  1 7  of  these  24  cases  the  steel  company  directly  owned  and  operated 
the  store.  In  the  other  7  cases  the  control  was  indirect,  the  store 
being  separately  organized  but  its  mi^agement  controlled  by  the 
steel  company  through  some  such  means  as  the  mutual  ownership  of 
stock. 

The  company  store  is  most  frequent  in  the  Southern  district,  where 
the  isolation  of  many  of  the  steel  companies  offers  opportunity  for 
the  establishment  and  maintenance  of  such  an  institution.  Of  the 
24  establishments  in  the  Southern  district  for  which  data  on  this 
subject  wore  obtained,  16  owned  and  operated  stores.  Outside  of 
this  district  few  steel  companies  have  a  financial  interest  either  direct 
or  indirect  in  the  operation  of  stores. 

The  usual  reason  advanced  for  the  establishment  of  such  stores  is 
the  necessity  of  providing  food,  clothing,  and  other  necessaries  to  the 
men  coming  into  isolated  localities.  Behind  this  reason,  however, 
lies  the  fact  that  these  stores  serve  as  an  important  factor  in  the 
economic  management  of  the  manufacturing  business.  They  secure 
to  their  owners  the  absolute  certainty  of  profit,  by  reason  of  the  fact 
that  the  store  orders  with  which  the  goods  are  purchased  invariably 
represent  money  earned  and,  therefore,  represent  cash.  The  greater 
the  proportionate  amount  of  such  store  orders  to  the  amount  of  the 
pay  roll  the  less  actual  cash  is  required  for  circulation  in  the  manufac- 
turing department.  Store  profit  really  amounts  to  a  decreased  wage 
element  in  the  cost  of  production. 

It  is  invariably  disclaimed  by  the  proprietors  that  employees  are 
compelled  to  buy  at  company  stores,  but  when  the  system  of  monthly 
payment  prevalent  in  the  Southern  district  is  considered,  together 
with  the  delay  of  anywhere  from  10  to  20  days  intervening  between 
the  termination  of  the  pay-roll  period  and  pay  day,  it  will  readily  be 
seen  that  it  is  very  difficult  for  the  ordinary  workman  to  provide  him- 
self and  his  family  with  the  necessaries  of  life  without  resorting  to  the 
use  of  store  orders. 

In  many  of  the  southern  plants  it  was  found  that  after  the  deduc- 
tion of  the  company  store  bill,  the  company  house  rent,  as  well  as  the 
arbitrary  fees  deducted  for  medical  service,  insurance,  etc.,  there 
was  such  a  trifling  sum  remaining  to  be  paid  in  cash  that  many  of  the 
workmen  were  practically  compelled  to  remain  in  the  locality.  In 
some  of  the  localities  workmen  were  found  who  had  had  only  a  few 
dollars  in  cash  for  six  months  or  more.  Since  there  is  seldom  another 
steel  plant  in  the  community  such  men  are  practically  obliged  to  con- 
tinue in  the  same  employment,  unless  they  can  secure  a  job  with  some 
establishment  that  is  williag  to  pay  their  railroad  fare  and  advance 
them  a  few  dollars  for  immediate  expenses. 

The  system  employed  in  conducting  company  stores  is  practically 
the  same,  wherever  operated.    The  usual  plan  is  to  issue  ''scrip/' 
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"store  orders,"  or  **0.  K.  slips."  The  method  of  procedure  when  a 
workman  desirea  goods  from  the  company  store  is  for  him  to  secure 
a  proper  certification  of  the  wages  due  and  present  this  statement 
to  the  person  authorized  to  issue  store  orders.  These  orders  are 
good  only  at  the  company's  store  or  stores  and  are  usually  non- 
negotiable.    The  amount  of  these  orders  is  charged  against  his  pay. 

In  the  Southern  district^S  companies  reported  that  it  was  their 
custom  to  cash  their  store  orders  at  the  rate  of  76  cents  on  the  dol- 
lar, and  4  companies,  one  being  an  affiliated  company,  reported  that 
they  cashed  such  orders  at  80  cents  on  the  dollar.  This  means  that 
an  employee  desiring  cash  between  pay  days  may  convert  his  store 
order  into  cash  at  a  discount  of  20  to  25  per  cent  in  lieu  of  receiving 
a  cash  advance  at  par  value.  It  should  be  noted  that  these  orders 
are  issued  only  for  wages  that  have  actually  been  earned. 

Nine  of  the  16  companies  operating  stores  in  the  Southern  district 
supplied  data  giving  the  total  amount  of  a  normal  pay  roll  and  the 
amoimt  of  store-order  deductions  therefrom.  In  each  case  the  pay- 
roll periods  were  monthly,  and  the  length  of  time  that  elapsed  be- 
tween the  end  of  the  month  and  the  following  pay  day  varied  as  fol- 
lows: In  3  establishments,  10  days;  in  1  establishment,  12  days;  in 
1  establishment,  15  days;  in  2  establishments,  20  days;  1  establish- 
ment gave  the  time  as  between  10  and  15  days  and  another  as  18  to 
20  days.  The  total  elapsed  time  between  the  earning  of  the  first 
day's  wage  and  the  receipt  of  payment  for  it,  therefore,  ranged  from 
40  to  50  days.  All  of  these  establishments  were  of  comparatively 
small  size  and  practically  all  wages  were  day  rates,  so  that  the  time 
actually  required  to  make  up  the  pay  roll  should  not  at  most  exceed 
two  days. 

In  the  case  of  3  of  these  9  establishments  the  amount  of  store 
orders  amounted  to  50  per  cent  or  over  of  the  total  amount  of  the 
pay  roll.  The  other  6  ranged  from  39  down  to  16  per  cent.  Taking 
the  total  amount  of  pay  rolls  and  store  orders  of  these  9  establish- 
ments as  basis  for  computation  it  is  found  that  the  average  deduc- 
tion for  store  orders  alone  is  a  little  over  20  per  cent  of  the  amount 
of  the  pay  rolls.  This  does  not  by  any  means  represent  the  full  pro- 
portion of  the  amoimt  of  the  pay  roll  from  which  the  companies 
derived  profit  through  their  company  stores,  because  a  considerable 
number  of  the  employees  deal  at  these  stores  and  pay  in  cash. 

While  generally  the  store  orders  are  not  negotiable  in  form  they 
frequently  become  so  in  practice  through  a  custom  that  is  quite  com- 
mon among  the  colored  employees  in  the  Southern  district — that  of 
obtaining  a  supply  of  goods  from  the  store  by  means  of  these  orders 
and  then  selling  the  goods  at  a  discount  in  order  to  obtain  cash 
between  pay  days. 
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In  none  of  these  stores  were  goods  generally  sold  at  lower  prices 
than  those  of  competitors,  although  there  were  cases  where  the  com- 
pany stores  sold  a  few  articles  cheaper.  The  prices  reported  for 
meats  and  for  such  groceries  as  are  not  put  up  in  packages  were  gen- 
erally above  those  of  competing  stores,  while  for  canned  goods, 
tobacco,  cloth,  thread,  etc.,  they  were  practically  the  same.  One 
company  sold  its  goods  at  prices  ranging  from  10  to  33  per  cent  higher 
than  those  quoted  by  competitors,  and  it  is  significant  that  in  this 
particular  case  the  percentage  of  store  orders  was  the  lowest  reported. 

These  stores  operate  under  the  most  favorable  mercantile  condi- 
tions possible.  Backed  by  the  credit  of  the  steel  companies,  they  are 
enabled  to  purchase  goods  in  larger  quantities  and  at  lower  prices 
than  is  the  case  with  their  competitors,  and  as  their  sales  are  for  cash 
or  store-order  accounts  which  are  collected  through  their  own  offices 
monthly  they  have  practically  received  cash  for  the  goods  before 
they  pay  the  wholesale  jobbwa  for  them.  Furthermore,  they  sus- 
tain no  loss  from  bad  accounts.  Thus  at  both  ends  of  the  transaction 
they  have  a  distinct  advantage  which  would  enable  them,  if  so  dis- 
posed, to  undersell  their  competitors  and  still  make  a  fair  profit. 
Instead  of  this,  the  prices  on  most  of  the  food  staples  range  as  high 
or  higher  than  those  at  the  outside  stores. 

While  it  was  impossible  to  secure  any  information  as  to  the  profits 
of  these  particular  company  stores,  the  highly  profitable  character 
of  such  a  business  can  be  illustrated  from  the  data  available  for  the 
Union  Supply  Co.,  a  subsidiary  of  the  Cam^e  Steel  Co.,  which  oper- 
ates company  stores  situated  largely  in  the  coke  r^on.  These 
stores  are  operated  under  the  same  genercd  conditions  and  do  much 
the  same  business  that  is  done  in  the  company  stores  connected  with 
blast  urnaces  and  steel  works.  No  investigation  has  been  made  of 
the  prices  charged  by  these  stores,  but  the  chairman  of  the  United 
States  Steel  Corporation,  on  June  8,  1911,  testified  before  the  House 
committee  with  regard  to  these  stores  as  follows: 

Where  we  have  stores,  and  we  have  not  very  many,  we  have  made 
it  certain  that  the  goods  were  sold  to  our  men  at  prices  less  than 
they  could  purchase  the  same  things  elsewhere.^ 

On  April  1, 1902,  the  Union  Supply  Co.  took  over  the  business  of  the 
Union  Supply  Co.  (Ltd.),  which  had  formerly  operated  the  stores. 
The  transaction  amounted  to  an  increase  of  tiie  capital  stock  of  the 
old  company,  since  the  Union  Supply  Co.  issued  its  own  stock  to  the 
amount  of  $500,000  to  replace  the  stock  amounting  to  $75,000  of  the 
Union  Supply  Co.  (Ltd.)  and  assiuned  its  debts.  No  additional 
funds  were  put  into  the  company  at  this  time.' 

1  Hetrf  n^s  before  House  Committee  on  Inyestlgation  of  United  States  Steel  Corporation,  p.  288. 
s  Idem,  p.  4163. 
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The  dividends  of  these  two  companies  from  1898  to  1910  amounted 
to  $4,703,067  on  a  capitalization  which  was  originally  $76,000,  but 
was  increased  to  $500,000  without  the  addition  of  new  funds.*  Within 
12  years,  therefore,  these  stores  have  paid  the  stockholders  (in  this 
'case  the  United  States  Steel  Corporation)  62  times  as  much  as  the 
capitalization  at  the  beginning  of  the  period  without  any  new  invest- 
ment except  what  has  been  made  out  of  earnings.  In  1910  the  total 
assets  of  the  Union  Supply  Co.  amounted  to  approximately  $1,400,000, 
the  properties,  inventories,  and  cash  amounting  to  $1,000,000.  All 
but  $75,000  of  these  assets  represent  surplus  earnings  reinvested  in 
the  property. 

The  following  table  shows  for  each  year  from  1898  to  1910,  inclu- 
sive, the  dividends  paid  by  the  companies  operating  these  stores.  In 
1902,  the  year  in  which  the  Union  Supply  Co.  took  over  the  business, 
it  is  necessary  to  show  the  dividends  for  the  two  companies  sepa- 
rately, as  the  nominal  capitalization  is  different. 

Dr\riDBNDS   OF  UNION   SUPPLY  CO.   (LTD.),    1898  TO   APRIL,   1002,   AND  OF  UNION 
SUPPLY  CO.,  SUCCESSOR,  MAY,  1902,  TO  DECEMBER,  1910. 


[Fiam  Heurliigs  before  House  Committee  on  Investigation  of  United  States  Steel  Corporation,  p.  41M.] 

Capital 
stock. 

DhrldMids. 

Year. 

Capital 
stock. 

Dividends. 

Year. 

Amount 

Per  cent 

of  capital 

stock. 

Amoont 

Peroeot 

of  capital 

stock. 

1806 

$76,000 
76,000 
76,000 
76,000 
76,000 
600,000 
600,000 

1380,000 
236,000 
160,000 
76,000 
413,007 
260,000 
260,000 

4M| 

800 
200 

100 

V 

60 

1904 

8500,000 
600,000 
500,000 
500,000 
600,000 
500,000 
600,000 

8406,000 
266,000 
660,000 
600,000 
320,000 
440,000 
620,000 

81 

1899 

1905 

51 

1900 

1906 

110 

1901 

1907 

100 

1902  (Jan.  to  Apr.).. 
1908  (May  to  Dec.).. 
1908 

1908 

64 

1909 

88 

1910 

104 

The  Union  Supply  Co.  (Ltd.)  during  the  52  months  for  which 
records  are  available  paid  dividends  equal  to  slightly  over  1,617 
per  cent  of  its  capitalization  of  $75,000,  which  represents  an  average 
of  372  per  cent  per  annum.  The  Union  Supply  Co.,  with  a  nominal 
capitalization  of  $500,000  has  paid  dividends  aggregating  698  per 
cent,  covering  104  months  of  business,  which  means  an  average  per 
annum  of  80.5  per  cent,  or  537  per  cent  on  the  original  capitalization 
of  $75,000.  The  dividends  in  1910  amounted  to  $520,000,  which 
equals  37  per  cent  of  the  total  assets  claimed  by  the  company  at  the 
end  of  the  year,  or  52  per  cent  on  the  amount  represented  by  the  cost 
of  properties,  inventories,  and  cash. 

Hearingi  before  House  Committee  on  Investigation  of  United  States  Steel  Cocpocation,  p.  4164 
7447*— a  Doa  110,  62-1,  vol  8 29 
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The  balance  sheet  showing  the  condition  of  the  company  on 
December  31,  1910,  follows: 

BALANCE  SHEET  OF  UNION  SUPPLY  CO.,  DECEMBER  31,  WIO. 
[From  Hearings  before  House  Committee  on  Investigation  of  United  States  Steel  Corporation,  p.  4166.] 


A98BT8. 


Costof  pfoperties 

Defernd  cmurges  to  operation 

United  States  Steel  Corporation  de- 
predation ftind. 

.  Inventories 

United  States  Steel  Corporation  in- 
smaiice  fund 

United  States  Steel  Corporation 
clearance  fund 

Accounts  receivable,  general 

Afenf  8  balance 

Cash 


TotaL. 


1274,554.36 
256.07 

38,877.08 
638,407.27 

51,853.00 

321,512.26 

077.06 

2,400.17 

00,034.70 


1,308,873.53 


LIABIUnES. 


Accounts  payable,  general 

Accrued  taxeg 

Depredation  and  extinguishment 

ftinds 

Insurance  funds 

Appropriated  sorplns  to  cover  in- 


vestment in  property.. 
Surplus  accrued  since  Apr.  1, 1901. 
Capital  stock. 


TotaL. 


107,453.50 
16,961.84 

66,877.08 
51,863.00 

48,066.55 
615,641.53 
500,000.00 


1,308,873.58 


1  Error  of  120,000  in  typing  items. 

This  statement  shows  that  the  company  hpd  on  that  date  an  accrued 
surplus  of  $615,641.52  and  that  in  addition  $48,066.55  had  been 
appropriated  to  cover  investments  in  property.  The  statement  also 
explains  the  large  profits  earned  by  the  company.  The  accounts 
receivable  amounted  to  only  $977.98,  which  means  that  there  are 
practically  no  losses  through  bad  debts  which  form  such  a  consid- 
erable item  in  the  accounts  of  most  retail  merchants.  At  the  same 
time  such  a  concern  is  able  to  purchase  at  much  more  favorable 
terms  as  regards  both  prices  and  credit  than  the  ordinary  retail 
merchant. 

This  store  company,  it  is  true,  does  a  much  larger  amount  of 
business  than  any  of  the  company  stores  which  operate  at  a  sin^e 
plant;  and  therefore  has  some  advantage  in  prices  and  credit.  On  the 
other  hand  the  company  stores  connected  with  iron  and  steel  plants 
have  their  business  concentrated  at  a  single  point,  while  the  Union 
Supply  Co.  has  a  number  of  relatively  small  stores  located  in  different 
towns,  which  is  a  considerable  disadvantage,  particularly  as  regards 
operating  expenses. 

The  probable  profits  of  these  company  stores  are  also  illustrated 
by  the  case  of.  one  blast-furnace  plant  which  issued  store  orders  on  a 
noncompany  store.  The  books  of  the  store  showed  payments  to  the 
steel  company  equal  to  10  per  cent  of  all  the  store  orders  cashed  or 
accepted  in  exchange  for  purchases  during  the  preceding  month. 
In  other  words,  it  was  profitable  for  the  storekeeper  to  pay  the  steel 
company  a  commission  of  10  per  cent  on  all  sales  for  issuing  store 
orders  and  thus  insuring  the  store  of  getting  a  considerable  part  of 
the  business  of  the  employees. 

At  one  establishment,  employing  over  2,500  men,  it  was  ascertained 
that  the  store  orders  on  its  affiliated  store  amounted  to  22.6  per  cent 
of  the  total  annual  pay  roll  of  more  than  $3,000,000. 
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A  considerable  amount,  in  addition  to  that  represented  by  store 
orders,  is  taken  in  at  these  stores  from  sales  to  employees  who 
occupy  salaried  and  clerical  positions  and  are  as  a  rule  credited 
without  orders.  To  this  class  of  employees  the  store  order  is  objec- 
tionable and  therefore  the  establishments  generally  exempt  them 
from  the  rule  requiring  orders. 

At  one  establishment  the  employees  objected  to  the  prices  at  the 
company  store  and  stated  that  they  had  to  pay  these  high  prices  or 
go  4  miles  to  the  next  nearest  store.  At  another  plant  the  prices 
charged  at  a  noncompany  store  were  so  high  that  almost  every 
employee  signed  a  petition  for  the  establishment  to  open  a  company 
store,  declaring  that  as  matters  then  stood  they  could  accept  the  80 
cents  on  the  dollar  which  this  store  paid  for  its  store  orders  and  with 
the  cash  piu-chase  goods  elsewhere  at  a  considerable  saving. 
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CHAPTER  XVn. 

PEVSIOV  FXrVDS,  PSOFIT-SHABIVO  PIAVS,  AVD  PLAVT  AVD 
COMMXTVITT  SAVITATIOV. 

INTRODUCTION. 

The  purpose  of  this  chapter  is  to  discuss  briefly  the  operations  of 
those  companies  which  have  extended  their  relations  with  employees 
beyond  the  payment  of  an  agreed  rate  of  wages  and  the  provision  of  a 
reasonably  safe  working  place.  Leaving  out  of  consideration  alto- 
gether the  measures  that  have  been  taken  for  the  physical  and  finan- 
cial relief  of  injured  employees,  the  undertakings  of  such  companies 
have  been  practically  limited  to  the  ^tablishment  of  pension  funds 
and  profit-sharing  plans  and  to  the  inauguration  of  definite  plans  for 
the  proper  sanitation  of  the  mills  and  for  a  supply  of  pure  water. 

Little  of  what  is  generally  known  as  "welfare  work"  is  to  be  found 
in  the  steel  industry.  In  a  few  places,  it  is  true,  playgrounds  have 
been  established  by  the  steel  plants  or  with  their  cooperation;  a  few 
clubs,  open  usually  only  to  the  officials  and  clerical  force,  exist;  con- 
tributions to  "social  centers"  and  various  other  sociological  organiza- 
tions are  sometimes  made  by  steel  companies;  and  in  a  very  few  cases 
schools  for  the  instruction  of  employees  have  been  established  or  in 
part  supported.  Such  cases  are,  however,  sporadic,  and,  being  pre- 
cisely similar  to  such  undertakings  in  connection  with  other  industrial 
establishments,  a  mention  of  their  existence  seems  sufficient. 

PENSION  FUNDS. 
PENSION  STSTXM  OF  THS  UNTTBD  STATES  STEEL  COBPOBATION. 

The  plan,  organization,  and  rules  of  the  United  States  Steel  and 
Carnegie  Pension  Fund  are  set  forth  in  the  official  announcement 
issued  by  the  Steel  Corporation,  as  follows: 

The  United  States  Steel  and  Carnegie  Pension  Fund  was  established  in  the  year 
1910  by  the  joint  action  of  the  United  States  Steel  Corporation  and  Andrew  Carnegie. 
Its  purpose  is  the  payment  to  employees  of  old-age  pensions  from  the  income  of  the 
fund.  For  this  purpose  the  United  States  Steel  Corporation  provided  18,000,000, 
which,  with  the  Cam^e  Relief  Fund  of  $4,000,000  created  by  Andrew  Carnegie  on 
March  12,  1901,  makes  up  a  joint  fund  of  $12,000,000.  This  pension  fund  is  adminis- 
tered by  a  board  of  12  trustees,  through  a  manager  appointed  by  the  board  with 
such  powers  and  duties  as  may  be  given  him  by  the  board.  The  pension  rules  are 
established  by  resolution  of  the  board  of  trustees. 
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Pbnsion  Rulbs. 
who  mat  obtain  pbn8ion8. 

1.  Employees  of  the  United  States  Steel  Corporation  or  of  any  other  oorporation  a 
majority  of  whose  capital  stock  is  owned  or  controlled  by  the  United  States  Steel  Cor- 
poration, or  of  the  board  of  trustees  of  this  pension  fund,  may  obtain  pensicms  under 
the  following  conditions: 

Firit,—Pefmon$  fty  eompultory  retirement 

2.  All  men  who  have  been  twenty  (20)  years  or  longer  in  the  service  and  have 
reached  the  age  of  seventy  (70)  years  shall  be  retired  and  pensioned. 

3.  All  women  who  have  been  twenty  (20)  years  or  longer  in  the  service  and  have 
reached  the  age  of  sixty  (60)  years  shall  be  retired  and  pensioned. 

4.  At  the  request  of  their  employing  officers  persons  employed  in  executive  or  ad- 
ministiative  positions  may  be  allowed  to  continue  in  active  service  after  reaching  the 
ages  mentioned  above. 

Second, — Peruione  by  retirement  at  request. 

5.  Any  man  who  has  been  twenty  (20)  years  or  longer  in  the  service  and  has  reached 
the  age  of  sixty  (60)  years  may  be  retired  and  pensioned  either  at  his  own  request  or 
at  the  request  of  his  employing  officer. 

6.  Any  woman  who  has  been  twenty  (20)  years  or  longer  in  the  service  and  has 
reached  the  age  of  fifty  (50)  years  may  be  retired  and  pensioned  either  at  her  own 
request  or  at  the  request  of  her  employing  officer. 

Third. — Peneionsfor  permanent  incapacity, 

7.  Any  employee  who  has  been  twenty  (20)  years  or  longer  in  the  service  and  has 
become  permanently  totally  incapacitated  through  no  fault  of  his  or  her  own  as  a 
result  of  sickness,  or  injuries  received  while  not  on  duty,  may  be  pensioned  at  the 
discretion  of  the  board  of  trustees. 

▲M0X7NT  OF  PBN8I0N8. 

8.  The  monthly  pensions  to  be  paid  will  be  made  up  on  the  following  basis,  subject 
to  the  provisions  of  section  27: 

For  each  year  of  service  one  per  cent  (1%)  of  the  average  regular  monthly  pay  re- 
ceived diuring  the  last  ten  years  of  service. 

Illustration. — ^An  employee  who  has  been  twenty-five  (25)  years  in  the  service 
and  has  received  an  average  r^^ular  montMy  pay  of  sixty  dollars  ($60)  a  month  will 
receive  a  pension  allowance  of  twenty-five  per  cent  (25%)  of  sixty  dollars  (|60)  or  fif- 
teen dollars  ($15)  a  month. 

9.  No  pension  granted  shall  be  more  than  one  hundred  dollars  (|100)  a  month  or 
less  than  twelve  dollars  ($12)  a  month. 

HOW  TO  OBTAIN  PENSIONS. 

Pensions  by  compulsory  retirement. 

10.  Employing  officers  will  report  to  the  manager  of  the  fund  the  name  of  every 
man  who  has  been  twenty  (20)  years  or  longer  in  the  service  and  has  reached  the  age 
of  seventy  (70)  years,  and  of  every  woman  who  has  been  twenty  (20)  years  or  longer  in 
the  service  and  has  reached  the  age  of  sixty  (60)  years.  These  reports  will  be  sent  to 
the  president  of  the  company  concerned  for  his  approval. 
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Pensiom  6|f  retiiremeni  at  request. 

11.  Any  man  who  has  been  twenty  (20)  yean  or  longer  in  the  service  and  has  reached 
the  age  of  sixty  (60)  years,  and  any  woman  who  has  been  twenty  (20)  years  or  longer 
in  the  service  and  has  reached  the  age  of  fifty  (50)  years,  who  wi^es  to  be  retired  and 
pensioned,  should  notify  his  or  her  employing  officer. 

12.  Any  employing  officer  who  wishes  to  retire  an  employee  who  has  rea<^ed  the 
age  and  has  had  the  length  of  service  fixed  for  retirement  by  request  must  notify  such 
employee  and  report  to  the  manager  of  the  fund  the  request  tiiat  such  employee  be 
retired  and  j>en6ioned.  These  requests  whether  from  an  employee  or  an  employing 
officer  will  be  sent  to  the  president  of  the  company  concerned  for  his  approval. 

Pensions  for  permaneTU  incapacity. 

13.  Any  employee  who  has  served  twenty  (20)  years  and  who  is  permanently  totally 
incapacitated  thit>u^  no  &ult  of  his  ot  her  own  as  a  result  of  sickness,  or  injuries 
received  while  not  on  duty,  may  notify  his  or  her  employing  officer  and  apply  fw  a 
pension.  Every  such  application  will  be  sent  by  the  employing  officer  to  Uie  presi- 
dent of  the  company  concerned  for  his  approval.  In  every  such  case  it  must  be  shown 
to  the  satisfaction  of  the  board  of  trustees  by  physical  examination  that  the  employee 
applying  for  a  pension  is  permanently  totally  incapacitated  to  earn  a  livelihood. 

OBNBRAL  RBQULiLTIONS. 

14.  Pensions  from  the  fund  wiU  be  paid  only  to  those  employees  who  have  given 
their  entire  time  to  the  service  of  corporations  included  under  the  provisions  of  the 
fund. 

15.  The  acceptance  of  a  pension  from  the  fimd  shall  not  bar  any  former  employee 
from  engaging  in  other  business  so  long  as  such  other  business  is  not  of  the  same  charac- 
ter as  the  former  employment.  No  employee  receiving  a  penA>n  may  reenter  the 
service. 

16.  Length  of  service  diall  be  reckoned  from  the  date  since  which  the  employee 
has  been  continuously  in  the  service  to  the  date  when  retired,  and  a  part  of  a  year 
if  less  than  a  half  shall  not  be  counted;  if  more  than  a  half  it  shall  be  counted  as  a  full 
year. 

17.  Leave  of  absence,  suspension,  temporary  lay-off  on  account  of  reduction  in 
force,  or  disability  shaU  not  be  considered  as  breaks  in  the  continuity  of  service,  and 
time  thus  lost  shall  not  be  deducted  in  reckoning  the  length  of  service. 

18.  Dismissal  or  voluntarily  leaving  the  service  followed  by  reinstatement  within 
two  years  shall  not  be  considered  as  breaks  in  the  continuity  of  service,  but  the  time 
thus  lost  shall  be  deducted  in  reckoning  the  length  of  service. 

19.  The  board  of  trustees  shall  fix  the  date,  in  each  case,  upon  which  the  pensions 
shall  begin. 

20.  Pensions  shall  be  paid  monthly  at  the  close  of  each  month,  unless  revoked  by 
the  board,  and  shall  terminate  with  payment  for  the  month  succeeding  that  in  which 
the  death  of  the  employee  occurs. 

21.  Whenever  the  term  *' service **  and  "in  the  service"  are  used  in  these  rules 
they  mean  employment  by  the  United  States  Steel  Corporation,  by  one  or  more 
corporations  a  majority  of  whose  stock  is  owned  or  controlled  by  the  United  States 
Steel  Corporation,  by  their  predecessors,  or  by  the  board  of  trilstees  of  this  fund. 

22.  Pensions  may  be  withheld  or  terminated  in  case  of  misconduct  on  the  part 
of  the  beneficiaries  or  for  other  cause  sufficient  in  the  judgment  of  the  board  of  trustees 
to  warrant  such  action. 

23.  In  order  that  direct  personal  relations  with  retired  employees  may  be  preserved 
and  that  such  employees  may  continue  to  enjoy  the  benefits  of  pensions  granted  them. 
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no  afwignment  of  pensions  will  be  permitted  or  recognised  under  any  dcumstances; 
neither  shall  pensions  be  subject  to  attachment  or  other  legal  process  for  debts  of  the 
beneficiaries. 

24.  This  pension  plan  is  a  purely  voluntary  provision  for  the  benefit  of  employees 
superannuated  or  totally  incapacitated  after  long  and  faithful  service,  and  constitutes 
no  contract  and  confers  no  legal  ri^ts  upon  any  empfoyee. 

25.  The  manager  of  the  fund  shall  decide  all  questions  arising  out  of  the  administra- 
tion of  the  fund  and  relating  to  employees,  subject  to  a  ri^t  of  appeal  to  the  board 
of  trustees  within  thirty  (SO)  days  after  notice  to  the  persons  interested  of  the  manager's 
decision.  The  action  of  the  board  of  trustees  or  of  any  committee  designated  by  the 
board  to  hear  such  appeals  shall  be  final  and  conclusive. 

26.  Neither  the  creation  of  this  fund  nor  any  other  action  at  any  time  taken  by  any 
corporation  included  under  the  provisions  of  the  fund  or  by  the  board  of  trustees 
shall  give  to  any  employee  a  ri^t  to  be  retained  in  the  service,  and  all  employees 
remain  subject  to  discluu:ge  to  the  same  extent  as  if  this  pension  fund  had  never  been 
created. 

27.  Whenever  it  may  be  found  that  the  basis  named  for  pensions  diall  create  total 
demands  in  excess  of  the  annual  income  increased  by  any  surplus  deemed  applicable 
by  the  board  of  trustees,  a  new  basis  may  be  adopted  reducing  the  pensions  thereto- 
fore or  thereafter  granted,  so  as  to  bring  the  total  expenditures  within  the  limitations 
fixed  by  the  board  of  trustees.  Notice  of  such  new  basis  diall  be  given  before  the 
beginning  of  the  year  in  which  it  may  be  decided  to  put  the  same  into  effect.  These 
pension  rules  may  be  changed  by  the  board  of  trustees  at  its  discretion. 

28.  An  annual  report  giving  an  account  of  the  fund  and  its  administration  will  be 
made  as  soon  after  the  first  of  each  year  as  practicable,  and  copies  of  such  report  will 
be  posted  at  all  mills,  mines,  railroads,  shops,  and  other  works  and  published  in  such 
newspapers  as  may  be  designated  by  the  board  of  trustees. 

By  order  of  the  bc#rd  of  trustees,  these  rules  for  the  administration  of  this  fund 
shall  take  effect  on  January  1,  1911,  and  diall  apply  to  those  who  are  in  the  service 
on  and  after  that  date. 

In  establishing  the  joint  United  States  Steel  and  Carnegie  Pension 
Fund  there  were  assumed  all  the  obligations  of  the  Carnegie  Pension 
Fund  established  by  Andrew  Carnegie  March  12,  1901,  for  the 
benefit  of  the  employees  of  the  Carnegie  Steel  Co.,  as  well  as  the 
obligations  of  the  pension  fund  of  the  American  Steel  &  Wire 
Co.,  which  was  established  on  January  1,  1902.  The  joint  fund, 
therefore,  had  at  the  time  of  its  establishment  1,041  pensioners. 

The  operations  of  the  United  States  Steel  and  Carnegie  Pension 
Fund  during  the  year  1911  were  as  follows: 

Total  number  of  pensioners  Dec.  31,  1910 1,041 

Number  of  pensions  granted  during  1911 666 

Total  number  of  pensioners  Dec.  31,  1911 1,606 

Total  amount  of  pensions  paid  during  1911 $281, 457. 37 

Average  age  at  which  pensions  were  granted 67 

Average  years  of  service  of  pensioners 30 

Average  monthly  pension |20. 76 

In  addition  to  the  amount  expended  for  pensions  alone,  other 
benefits  from  the  fund  were  granted  employees  in  the  aggr^ate  sum 
of  $67,023,  making  the  total  cost  of  pensions  and  benefits  from 
the  fund  $348,480.37. 
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The  cost  of  administration  amounted  to  $11,737.17,  making  the 
total  disbursements  of  the  fund  $360,217.54. 

The  administration  cost  amounted  to  3.67  per  cent  of  the  disburse- 
ments. 

FINSIOH  8TSTBK  OF  THE  WISCONSIN  STEEL  CO. 

The  pension  system  of  the  Wisconsin  Steel  Co.,  a  subsidiary  of  the 
International  Harvester  Co.,  was  established  on  May  1,  1910.  The 
essential  features  of  the  system  are  described  in  the  official  annoimce- 
ment  issued  by  the  International  Harvester  Co.,  as  follows: 

The  board  of  directon,  after  careful  conaideration  of  the  subject  and  an  examination 
of  the  various  pension  systems  now  in  operation,  have  approved  the  following  plan  as 
the  best  and  most  liberal  for  employees  who  by  long  and  faithful  service  have  earned 
an  honorable  retirement. 

The  directors  establish  this  pension  fund  as  an  evidence  of  their  appreciation  of  the 
fidelity,  eflSciency,  and  loyalty  of  the  employees. 

In  the  administration  of  this  pension  system  are  associated  International  Harvester 
Co.,  International  Harvester  Co.  of  America,  and  subsidiary  companies. 

PENSION  BOARD. 

1.  Administration.— The  adiofeistration  of  the  pension  fund  shall  be  in  charge  of  a 
pension  board  consisting  of  five  members  who  shall  all  be  officers  or  employees  of  this 
company  or  of  affiliated  or  subsidiary  companies,  and  shall  be  appointed  annually  by 
the  board  of  directors  of  this  company,  to  serve  for  one  year  and  until  their  successors 
are  appointed  and  shall  qualify. 

2.  Officbrs. — ^The  pension  board  shall  elect  a  chairman  and  a  secretary  from  among 
its  members,  and  the  treasurer  of  this  company  shall  be  ex  officio  treasurer  of  the  fund . 
The  board  may  make  and  enfcnrce  rules  for  the  efficient  administration  of  the  pension 
fund,  subject  to  the  approval  of  the  board  of  directors.  The  pension  board  shall  control 
the  payment  of  pension  allowances  under  the  rules  hereinafter  stated. 

3.  Quorum. — ^A  majority  of  the  pension  board  shall  constitute  a  quorum  for  all 
purposes. 

4.  Representation.— The  members  of  the  board  shall  be  so  chosen  that  the  prin- 
cipal departments  of  the  business  shall  have  representation. 

PENSION  ruND. 

5.  The  treasurer  of  the  company  shall  be  the  custodian  and  treasurer  of  the  fund, 
and  additions  shall  be  made  to  said  fund  yearly  or  from  time  to  time  according  to  the 
aggregate  pension  allowances  and  the  amount  available  in  the  pension  fimd  for 
payment  of  the  same.  Should  the  aggregate  pension  allowances  exceed  $100,000  in 
any  one  year,  then  unless  the  board  of  directors  increases  the  yearly  amount  usable  for 
pensions,  a  new  rate  shall  be  established  proportionately  reducing  all  allowances. 

Payments  from  this  fund  shall  only  be  made  in  accordance  with  and  by  direction  of 
the  pension  board. 

BUGIBIUTT. 

6.  The  pension  board  may  authorize  the  payment  of  a  pension  to  any  retired  em- 
ployee on  the  following  basis: 

(a)  All  employees  of  this  company  and  of  subsidiary  and  affiliated  companies, 
engaged  in  any  capacity,  are  eligible  to  pensions  as  hereinafter  stated. 
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(h)  All  nude  employees  who  shall  have  reached  the  age  of  65  yean  and  have  been 
90  at  more  yean  in  the  service,  may  at  their  own  request,  or  at  the  discretion  of  (he 
pension  board,  be  retired  from  active  service  and  become  eligible  to  a  pension. 

(c)  All  male  employees  who  have  been  20  or  more  yean  in  the  service  shall  be  retired 
at  the  age  of  70  yean  on  the  first  day  of  the  calendar  month  following  that  in  which 
they  shall  have  attained  said  age,  unless  at  the  discretion  of  the  pension  board  some 
later  date  be  fixed  for  such  retirement.  Persons  occupying  executive  positions  are 
exempt  from  maximum  age  limit. 

(d)  All  female  employees  who  shall  have  reached  the  age  of  50  yean  and  have  been 
20  or  more  yean  in  the  service  may,  at  their  own  request,  or  at  the  discretion  of  the 
pension  bourd,  be  retired  from  active  service  and  become  eligible  to  a  pension. 

(e)  Ail  female  employees  shall  be  retired  at  the  age  of  60  yean,  on  the  first  day  of  the 
calendar  month  following  that  in  which  they  shall  have  attained  said  age,  imless  at  the 
discretion  of  the  pension  board  a  later  date  be  fixed  for  such  retirement.  Persona 
occupying  executive  positions  are  exempt  from  maximum  age  limit. 

DEFINITIONS. 

7.  The  term  "service"  and  "in  the  service''  ^PP^y  to  all  employees  of  the  Inter- 
national Harvester  Co.,  or  of  any  aflUiated  or  subsidiary  companies  which  are  now 
or  may  hereafter  be  owned  or  controlled  by  it,  and  of  the  International  Harvester  Co.  of 
America,  who  have  received  a  stated  and  regular  compensation  from  any  of  said  com- 
panies. The  term  of  service  sBall  be  reckoned  from  the  date  of  conmiencing  with  the 
original  company  whose  property  and  business  shall  have  become  those  of  the  Inter- 
national Harvester  Co.,  or  any  subsidiary  companies,  oi  of  the  Tnteniational  Harvester 
Co.  of  America. 

8.  Tbmporaby  Absbncb. — A  temporary  lay  o£f  on  account  of  illness  or  of  reduction 
of  force  is  not  to  be  considered  as  a  break  in  the  continuity  of  service,  but  when  such 
absence  exceeds  six  consecutive  months  it  shall  be  deducted  in  computing  the  length 
of  active  service. 

9.  Leaving  Service  .-—If  a  person,  after  leaving  the  service  for  more  than  two 
yean,  shall  be  reemplo3red,  he  shall  be  considered  in  his  relation  to  the  pension  system 
as  a  new  employee. 

pension  allowances  and  CONDmONS. 

10.  Amount.— The  sums  which  the  board  of  pensions  may  authorize  to  be  paid 
monthly  to  employees  retired  at  the  age  limit  shall  be  as  follows :  For  each  year  of  active 
service  an  allowance  of  1  per  cent  of  the  average  annual  pay  during  the  10  yean  next 
preceding  retirement;  but  no  pension  shall  exceed  $100  per  month  or  be  less  than 
|18  per  month. 

11.  Payment. — (a)  Pension  allowances  shall  be  paid  on  the  first  of  each  month  from 
the  date  of  retirement  until  the  death  of  employee. 

(6)  At  the  discretion  of  the  pension  board  Uiese  allowances  may  be  continued  to 
widows  and  orphans  of  a  pensioner  for  a  limited  period. 

(c)  Pension  allowances  shall  be  nonassignable,  and  an  attempted  transfer  or  pledge 
of  the  same  shall  not  be  recognized  by  the  pension  board  and  may  in  its  discretion 
work  a  forfeiture  thereof. 

(d)  Pension  allowances  may  be  suspended  or  terminated  by  the  pension  board  in 
cases  of  gross  misconduct,  or  of  any  violation  of  the  rules,  or  at  its  discretion,  may  be 
paid  to  some  member  of  the  family. 

(e)  The  acceptance  of  the  pension  shall  not  debar  any  retired  employee  from  engaging 
in  any  other  business  which  in  the  judgment  of  the  pension  board  is  not  prejudicial 
to  the  interests  of  this  company  or  of  any  aflEQiated  or  subsidiary  company,  but  he 
can  not  reenter  service. 
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(J)  No  payments  for  pensions  shall  be  approved  by  the  pension  board  until  pay« 
ments  from  any  relief  fund  operated  by  this  company,  or  any  affiliated  or  subsidiary 
company,  shall  cease. 

PBNSION— HOW  OOMPUTBD. 

12.  The  amount  of  pension  granted  on  account  of  advanced  age  will  depend,  as 
before  stated,  on  two  conditions:  The  number  of  years  the  person  has  served  the  com- 
pany, and  the  amoimt  of  his  average  wages  per  year  for  the  10  years  next  preceding 
retirement.  Thus,  for  illustration,  if  the  average  pay  per  year  for  the  last  10  years  of 
active  service  equals  $600,  and  if  the  service  has  been  continuous  iat  2S  years,  the 
pension  would  be  25  per  cent  of  1600,  or  $150  per  year,  or  $12.50  per  month.  Since  the 
minimum  pension  has  been  fixed  at  $18  per  month,  then  to  this  regular  percentage 
$5.50  would  be  added,  making  the  minimum  sum  of  $18. 

In  special  cases  where  the  term  of  service  is  less  than  20  years,  the  i>ension  and  the 
amount  of  same,  if  any,  will  be  determined  solely  at  the  discretion  of  the  board  of 
pensions. 

Department  heads  are  expected  to  keep  informed  of  the  whereabouts  and  physical 
condition  of  former  employees  receiving  pensions,  and  are  required  to  advise  the 
secretary  of  the  board  of  pensions  of  the  death  of  the  i>ensioner,  and  of  any  other  cir- 
cumstances which  would  affect  his  monthly  payment. 

A  physical  examination  by  a  company  surgeon,  or  in  case  of  female  employees,  by  a 
surgeon  approved  by  the  board  of  pensions,  will  be  required  of  employees  who  wish 
to  be  retired  on  a  pension  allowance  because  of  incapacity. 

HOW  TO  8B017BB  A  PBNSION. 

13.  An  employee  wishing  to  apply  for  a  pension  should  first  take  up  the  subject  with 
the  superintendent  at  the  works  where  he  is  employed,  or  the  head  of  the  department 
in  which  he  is  serving,  or  with  a  member  of  the  pension  board.  A  form  will  then  be 
furnished,  which  must  be  filled  out  and  signed,  giving  the  necessary  information 
concerning  the  applicant's  age,  length  of  service,  and  wages.  This  formal  applica- 
tion must  be  signed  by  the  works  superintendent,  or  head  of  department  employing 
applicant,  and  then  sent  to  the  secretary  of  the  pension  board  at  his  office. 

NO  CONTRACTUAL  BIGHTS  OONFBBBBD. 

14.  Neither  the  establishment  of  this  Bystem  nor  the  granting  of  a  pension,  nor  any 
other  action  now  or  hereafter  taken  by  the  pension  board,  or  by  the  officers  of  this 
company,  shall  be  held  or  construed  as  creating  a  contract,  or  giving  to  any  officer, 
agent  or  employee  a  right  to  be  retained  in  the  service,  or  any  right  to  any  pension 
allowance,  and  the  company  expressly  reserves,  una£fected  hereby,  its  right  to  dis- 
charge without  liability,  other  than  for  salary  or  wages  due  and  unpaid,  any  employee, 
whenever  the  interests  of  the  company  may  in  its  judgment  so  require. 

FROFIT-SHARDfO  PLAHS. 

The  profit-sharing  plans  in  effect  in  the  iron  and  steel  industry  have 
in  part  been  fostered  by  the  workmen  and  in  part  by  the  manufac- 
turers. The  "sliding  scale"  of  wage  payment,  the  oldest  form  of 
profit  sharing  in  the  industry,  has  been  in  operation  in  the  puddling 
and  rolling  mills  operated  by  the  Amalgamated  Association  of  Iron, 
Steel,  and  Tin  Workers  for  more  than  30  years.  This  scale  provides 
for  automatic  increases  of  wages  during  periods  of  prosperity,  and 
thereby  secures  indirectly  for  the  workmen  all  the  benefits  of  profit 
sharing.    The  profit-sharing  plans  introduced  by  the  manufacturers 
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have  for  their  general  purpose  the  stimulation  of  greater  interest  on 
the  part  of  the  workmen  in  the  welfare  of  the  companies  by  which 
they  are  employed  and  the  promotion  of  longer  and  more  continuous 
periods  of  service.  These  plans,  therefore,  have  as  their  most  impor- 
tant feature  the  provision  of  a  reward  to  be  received  at  the  end  of 
some  period  of  continuous  service. 

THS  SLIDING  SCALE. 

The  ''sliding  scale"  was  introduced  into  the  puddling  mills  in  1865, 
at  the  suggestion  of  Horace  Greeley,  to  provide  some  means  of  auto- 
matically readjusting  wages  to  conform  with  the  profits  of  the  manu- 
facturers, so  that  during  a  period  of  high  prices  wages  would  be 
relatively  high  and  during  a  period  of  depression  they  would  fall  to  a 
base  rate,  which  forms  a  minimum  wage  for  the  occupations  covered. 
The  immediate  purpose  of  the  sliding  scale  was  to  prevent  the  fre- 
quent strikes  which  occurred  during  the  period  of  rapidly  fluctuating 
prices  at  the  end  of  the  Civil  War.  It  had  an  immediate  good  effect 
and  has  been  retained  in  the  unionized  puddling  mills  without  any 
change  in  principle.  In  1872  the  principle  of  the  sliding  scale  was 
extended  to  the  guide  mills,  in  1879  to  the  bar  mills,  and  in  1880  to 
the  sheet  mills.^  During  the  period  from  1880  to  1892,  when  the 
Amalgamated  Association  was  at  the  height  of  its  power,  the  sliding- 
scale  principle  was  extended  to  cover  practically  all  the  varied  prod- 
ucts of  the  union  mills. 

The  ''sliding  scale,"  as  operated  in  iron  and  steel  works  at  the 
present  time,  has  already  been  described  in  detail  on  pages  153  and 
164.  It  remains,  however,  to  point  out  its  significance  as  a  simple 
method  of  profit  sharing.  Its  principal  advantage  to  the  manufac- 
turer consists  in  the  fact  that  the  sliding  scale  in  large  measure  pre- 
vents frequent  wage  disputes.  A  sliding  scale  adjusted  on  a  reason- 
able basis  should  not  require  any  alteration,  except  after  some  radical 
change  in  methods  of  production  or  economic  conditions  have  taken 
place.  The  advantages  to  the  workman  are  that  he  is  assured  tiiat 
during  a  period  of  boom  prices  his  wages  will  be  relatively  high,  and 
that  during  a  period  of  depression  his  wages  will  be  automatically 
reduced  on  a  basis  determined  by  joint  agreement  when  he  himself 
was  in  a  fair-bargaining  position  and  not  arbitrarily  by  the  manufac- 
turer after  the  depression  had  set  in. 

PBOFir-SHABING  PLAN  OF  THE  TOUNGSTOWN  SHBBT  4  TTTBB  OO. 

The  profit-sharing  plan  of  the  Youngstown  Sheet  &  Tube  Co.  has 
for  its  immediate  purpose  the  creation  of  a  more  stable  force  through 
the  payment  at  the  end  of  each  year  of  a  special  bonus  to  men  who 

1  Copies  of  these  early  AgreemenU  am  given  in  the  Tenth  Cenns,  IMO,  Stattistles  of  Wages,  p.  lM-«taeq. 
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are  in  the  service  at  that  time.  As  this  bonus  amounts  to  5  per  cent 
of  all  that  a  workman  has  earned  in  that  year  during  a  period  of  con- 
tinuous service  (on  the  average  about  two  weeks'  wages),  it  forms  a 
very  definite  incentive  for  workmen  to  remain  throughout  the  year. 
This  bonus  extends  to  all  employees  of  the  company,  except  four  of 
the  general  officers  and  the  members  of  a  labor  organization  who  are 
employed  in  the  puddling  mills.  The  trades-unionists  are  excluded, 
on  the  ground  that  the  company  accedes  to  all  their  demands  in 
signing  the  union  scale  of  wages. 

The  profit-sharing  plan  was  adopted,  upon  the  recommendation  of 
the  president  and  board  of  directors,  by  a  meeting  of  the  stockholders 
on  July  27,  1909,  and  was  put  into  effect  during  the  year  ending  June 
30,  1910.  The  plan  is  very  simple  and  consists  in  the  payment  at 
the  end  of  the  fiscal  year  to  each  employee  (except  those  enmnerated 
later)  a  certain  percentage  of  the  amount  earned  by  him  in  that  year 
during  a  period  of  continuous  service.  Only  men.in  the  employment 
of  the  company  on  Jime  30  are  entitled  to  participate.  Each  man's 
share  is  a  fixed  percentage  of  the  amount  that  he  has  earned  during 
the  year,  or,  in  the  case  of  those  who  have  been  reemployed  during 
the  year,  since  the  date  of  recommencing  service  with  the  company. 
The  percentage  to  be  paid  is  fixed  arbitrarily,  but  for  1910  and  1911 
it  was  5  per  cent. 

The  only  classes  of  employees  who  do  not  participate  in  the  benefits 
of  the  plan  are  the  general  officers  of  the  company  (president,  vice 
presidents,  secretary,  and  treasurer)  and  the  members  of  the  Sons  of 
Vulcan,  a  union  of  puddlers.  The  union  members  are  excluded,  as 
explained  above,  on  the  ground  that  the  company  in  signing  the  union 
scale  acceded  to  all  the  demands  of  the  organization. 

The  operations  of  the  plan  for  1910  and  1911  are  as  follows: 

OPERATIONS  OP  PROFIT-SHARING  PLAN  OF  Y0UN08T0WN  SHEET  A  TUBE  CO., 

mo  AND  mi. 


1910 


1011 


Approztmate  number  of  enq^yees  ptrticipfttlng. . 

A  jnoont  disbunad  as  emplovMs' share 

Approztmate  share  per  employee 


5,400 

$140,000.06 

$27.60 


6.700 

$163,210.10 

$28.60 


The  company  states  that  the  plan  has  already  shown  several  good 
results,  chiefly  in  the  direction  of  increased  loyalty  on  the  part  of  the 
employees  and  a  tendency  to  more  continuous  service. 

PBOnr-SHABING  PLANS  OF  THX  UNITBD  STATES  8TXXL  OOBPOBATION. 

The  United  States  Steel  Corporation  has  two  methods  of  compen- 
sating its  employees  which  may  projjerly  be  called  profitrsharitig  pltos, 
namely,  the  ''bonus  fund"  axid  the  ^'stockHsubscription  plan.'' 
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THE  BONUS  FUND. 

The  so-called  bonus  fund^  however,  is  limited  to  supervisory 
and  professional  empk>yees  and  does  not  reach  any  of  the  wage 
eaxners.  It  consists  of  a  fund  set  aside  from  the  earnings  of  each 
year  to  be  distributed  to  such  employees  as  are  deemed  worthy  of  a 
special  reward.  The  distribution  is  made  upon  an  arbitrary  basis, 
and  complete  secrecy  is  maintained  both  as  to  the  persons  rewarded 
and  the  amount  received  by  each.  In  many  cases,  however,  the 
amount  is  large,  and  serves  to  spur  superintendents  and  other  officers 
to  have  their  departments  make  the  be^t  possible  showing  both  as 
to  output  and  cost  of  production.  As  the  workmen  share  in  the 
activity  which  produces  the  bonus  fund,  but  not  in  the  fund  itself,  it 
will  be  readily  understood  that  the  entire  arrangement  constitutes 
a  source  of  dissatisfaction  on  the  part  of  at  least  a  majority  of  them. 
They  say,  moreover,  that  the  temptation  of  a  possible  large  bonus  at 
the  end  of  the  year  induces  some  of  the  superintendents  to  require 
unreasonable  tasks  of  their  workmen  in  the  endeavor  to  secure  un- 
usually large  production  and  low  costs.  In  some  cases  the  bonus  is  said 
to  be  equal  to  one-half  of  a  man's  annual  salary,  and  it  is  not  unrea- 
sonable to  suppose  that  this  bonus  is  in  part  the  source  of  "  that  zeal  of 
operating  officials  for  output,  exclusive  of  all  other  considerations," 
which  was  found  by  the  Steel  Corporation's  committee  of  stock- 
holders to  be  the  best  explanation  of  the  failure  to  detach  from  the 
steel  industry  the  seven-day  schedule  of  work.* 

The  aggregate  amount  appropriated  each  year,  1903  to  1911,  for 
this  bonus  fund  was  as  stated  below: 

1903 $1,266,960 

1904 1,230,000 

1905 1,804,000 

1906 3,300,000 

1907 3,000,000 

1908 1,500,000 

1909 2,233,000 

1910 2,700,000 

1911 1,450,000 

THE   STOCK-SUBSCEIPTION  PLAN. 

The  stock-subscription  plan  of  the  United  Steel  Corporation  is 
only  indirectly  a  profit-sharing  plan  and  affects  only  those  employees 
whose  savings  enable  them  to  purchase  a  share  of  stock.  It  is  a 
highly  complex  plan,  but  may  be  briefly  described  as  consisting  in 
the  annual  sale  by  the  corporation  of  a  large  number  of  shares  of  its 
stock  at  prices  slightly  below  the  market  quotations  and  in  the  crear 
tion  of  a  special  fimd  which  is  allotted  annually  as  a  reward  to  all 
employees  who  remain  in  the  employment  of  the  corporation  and 

1  Report  of  Committoo  of  Stookfaolden  of  tbe  United  States  Steel  Corporation,  Apr.  16, 1912,  p.  4. 
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m  possession  of  their  stock  at  the  end  of  each  year,  together  with 
a  special  reward  for  tiiose  who  serve  the  corporation  continuouslj 
for  five  years. 

The  plan  was  established  in  1903  by  the  creation  of  a  special  fund 
for  the  purchase  of  the  stock  subscribed  to  by  the  employees  under 
the  announcement  of  December  31,  1902.  This  announcement  set 
forth  that  during  January,  1903,  the  corporation  would  offer  to  its 
employees  shares  of  its  preferred  stock  for  subscription  at  $82.50, 
the  market  price  at  that  time  being  $86.25  to  $89.75  per  share.  The 
maximum  number  of  shares  to  which  any  man  was  allowed  to  sub- 
scribe was  limited  in  proportion  to  his  salary  as  follows: 

PER  CENT  OF  SALARY  ALLOWED  TO  BE  SUBSCRIBED  FOR  STOCK,  UNITED  STATES 

STEEL  CORPORATION. 
fThis  table  Is  reproddbed  from  the  orlgiiial  announcement] 


Annnal  niary. 


Per  cent  of 
annual  salary 

allowed  to 
be  subscribed 

fcrstook. 


tMOorleas... 
1800  to  12/ 
12,600  to  r^ 
95,000  to  nd^ 
110,000  to  126,000.. 
120,000  and  over.. 


90 
16 
12 
10 
8 
6 


It  was  provided  that  the  stock  should  be  paid  for  only  through  a 
series  of  monthly  installments  deducted  from  the  salary  or  wages  of 
the  employees  in  amounts  not  to  exceed  25  per  cent  of  any  one  month's 
salary  or  wages.  Three  years  were  allowed  for  the  completion  of  the 
series  of  payments  and  5  per  cent  interest  was  charged  on  all  deferred 
payments. 

In  case  a  man  discontinued  payments,  either  through  iSnancial 
inability,  resignation,  or  discharge  from  the  corporation's  service,  the 
money  that  had  been  paid  in  on  account  of  the  principal  was  returned 
and  he  was  allowed  to  keep  the  difference  between  the  5  per  cent 
interest  paid  and  the  7  per  cent  dividend  accrued  on  the  stock.^ 

As  soon  as  the  stock  was  fuUy  paid  for  it  was  issued  ta  the  sub- 
scriber and  became  his  property  to  sell  or  otherwise  dispose  of. 

The  special  features  of  the  plan  were  as  follows: 

As  an  inducement  to  subscribers  to  remain  continuously  with  the 
corporation,  it  was  provided  that  in  January  of  each  year  a  special 
bonus,  amounting  to  15  per  share,'  should  be  paid  to  each  subscriber 
who  was  still  employed  and  retained  possession  of  his  stock.  Fur- 
thermore, it  was  provided  that  $5  per  share  should  be  annually  paid 

>In  later  yean  this  prorlsion  was  changed  and.  Instead  of  aUowing  the  withdrawing  subsoriber  the 
diridendi*  5  per  cent  interest  was  allowed  on  the  amounts  paid  in,  no  interest  being  charged  on  deferred 
payments.   The  fnU  text  of  the  1913  announcement,  containing  this  provision,  is  given  in  Appendix  N. 

*  Whan  both  pcataoad  and  oomaon  stock  was  isswd,  as  in  1900,  fba  boons  p«  diaia  was  16  on  p 
itedkand  S2iA)  on  ooouiioq  stock. 

7447''— a  Doc.  no,  QM«  JiA  d 80 
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into  a  special  fund  for  all  shares  which  should  he  originally  subscrihed 
for,  but  on  which  payments  were  discontinued.  At  the  end  of  five 
years  (January,  1908)  this  special  fund,  together  with  accrued  interest 
at  5  per  cent,  was  divided  pro  rata  among  all  original  subscribers  who 
had  been  continuously  employed  by  the  corporation  during  the  entire 
five  years  and  retained  their  stock.  It  was  provided  that  in  case 
subscribers  were  killed  or  disabled  while  in  the  service  of  the  corpora- 
tion the  amount  paid  in  or  the  stock  itself,  if  fully  paid,  should  be 
deUvered  to  his  estate,  together  with  the  bonus  of  $5  per  share  for 
each  of  the  unexpired  five  years. 

As  a  result  of  this  offer  of  1903,  47,551  shares  of  preferred  stock 
were  allotted  to  26,399  subscribers,  or  about  16  per  cent  of  all  the 
employees  of  the  corporation.  A  very  large  number  of  the  subscribers 
of  1903  failed  to  complete  their  payments,  ceased  to  be  employed  by 
the  corporation,  or  sold  their  stock  before  the  five-year  bonus  fund 
was  divided.  Iji  January,  1908,  at  the  distribution  of  the  first  five- 
year  bonus,  there  were  only  5,409,  or  20  per  cent,  of  the  original 
subscribers,  holding  in  all  12,339  shares,  who  had  compUed  with  the 
requirement  of  continuous  employment  and  retention  of  their  stock. 
This  great  decrease  was  due  to  a  number  of  causes,  the  relative 
importance  of  which  can  not  be  determined: 

1.  Many  of  the  original  subscribers  undertook  much  more  than 
they  could  fulfill  in  making  their  subscriptions. 

2.  During  the  long-continued  depression  of  1904  large  numbers  of 
employees  were  discharged  by  the  corporation  and  thus  lost  posses- 
sion of  their  stock.^ 

3.  In  1904  the  wages  of  all  classes  of  employees  were  reduced,  and 
as  a  result  many  employees  were  xmable  with  their  lowered  income  to 
continue  their  payments. 

4.  Many  subscribers  also  sold  their  stock  during  the  high  prices  of 
1907.  During  later  years  the  proportion  of  subscribers  continuing  to 
hold  their  stock  and  continue  in  the  employment  of  the  corporation 
for  the  full  five  years  has  been  much  lai^er,  ranging  between  40  and 
50  per  cent  of  those  originally  subscribing. 

The  bonuses  paid  by  the  corporation  constitute  a  considerable 
mducement  to  subscribers  not  to  leave  the  employment  of  the  cor- 
poration. The  subscriber  of  1903,  for  example,  who  served  contin- 
uously and  held  his  stock  until  January,  1908,  received  per  share, 
purchased  at  $82.50,  the  following  amounts: 

Dividends  (5  years,  at  $7) $35.00 

Annual  bonus  (5  years,  at  $5) 25.00 

Share  in  special  5-year  fund 62.50 

122.50 

>It  is  proTided  In  the  ftzmouscements  of  later  yetn  (e.  g.,  1012.  sec.  11)  that  a  temponry  mspeoikm  of 
cperatiozu  ahaU  not  be  considered  as  affecting  in  any  way  a  subscriber's  rights  if  be  rmunes  work  with  tht 
poiporaUon  when  requested. 
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Assuming  even  the  payment  of  $5  interest  per  share  on  deferred 
payments,  the  clear  gain  per  share  would  be  $117.50,  an  average  of 
28.5  per  cent  per  annum  on  the  original  investment  of  $82.50. 

The  subscribers  of  1904  on  the  same  basis  would  have  received  in 
1909: 

'    Dividends  (5  years,  at  $7) $35.00 

Annual  bonus  (5  years,  at  $5) 25. 00 

Share  in  special  5-year  fund 19. 10 

79.10 
Less  assumed  interest  on  deferred  payments 5.00 

74.10 

The  stock  was  sold  at  $55  in  1904,  and  the  average  interest  per 
year  received  on  the  investment  was  therefore  27  per  cent.  Further- 
more, the  stock  had  increased  in  value  to  $115  per  share,  an  increase 
of  109  per  cent. 

In  1910  the  share  of  the  1905  subscribers  in  the  bonus  fund  was 
$16.80  per  share,  and  the  net  amount  received  in  bonuses  and  divi- 
dends was  $71.80,*  equivalent  to  an  annual  interest  of  16.4  per  cent 
on  the  original  investment  of  $87.50  per  share.  The  shares  had  also 
increased  in  value  from  $87.50  at  purchase  to  $125  in  January,  1910. 

In  1911  the  net  amoimt  received  in  bonuses  and  dividends  was 
$76.35,*  equivalent  to  an  annual  interest  of  15.3  per  cent  on  the 
original  investment  of  $100  per  share. 

The  shares  had  also  increased  in  value  from  $100  at  purchase  to 
$120  in  January,  1911. 

In  1912  the  net  amount  received  in  bonuses  and  dividends  was 
$77.55,*  equivalent  to  an  annual  interest  of  15.2  per  cent  on  the 
original  investment  of  $102  per  share.  The  shares  had  also  increased 
in  value  from  $102  at  purchase  to  $111.50  in  Januaiy,  1912.  The 
subscription  price  at  which  the  stock  has  been  offered  in  each  year 
and  the  corresponding  market  price  at  the  same  dates  are  shown  in 
the  following  table: 

SUBSCRIPTION  PRICE  AND  RANGE  OP  MARKET  QUOTATIONS,  PER  SHARE  OP  STOCK, 

BY  TEARS.  1903  TO  1912. 


Year. 

Class  of  stock. 

Subscrip- 
tion price 
perahare. 

Range  of  market 
quotations     per 
share. 

1903 

Perferred 

$82.50 
66.00 
87.60 

100.00 

102.00 
87.50 

110.00 
50.00 

124.00 

114.00 
70.00 

108.00 
«.00 

S86.26  -$89.76 

1904. 

do 

64.826-  60  00 

1905 

do 

91. 126-  96. 76 

1906            

do 

106.00  -113  25 

1907 

do 

104.00-107.76 

1908 

..  ..do 

87.60  -  96.376 

1909 

/....do 

112.26  -116.00 

1910 

\Common 

Preferred 

61.126-66.126 
121.26  -126.376 

1911 

/....do 

116.26  -120.00 

1912.            ...... 

iCommon 

/Preferred 

71.376-80.00 
110.126-m.50 

\Cominoii 

62.876-  69.876 

I  avence  charge  of  $6  per  ahaie  for  deiefnd  paynMots  and  aU  other  eTpanwi. 
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The  number  of  eDiployees  classified  according  to  their  annual  salary, 
from  whom  subscriptions  were  received  in  each  year  from  1903  to  1912 
is  shown  in  the  following  table: 

NUMBER  OF  EMPLOYEES  FROM  WHOM  SUBSCRIPTIONS  WERE  RECEIVED  IN  EACH 
YEAR.  CLASSIFIED  ACCORDING  TO  ANNUAL  SALARY. 


Number  of  subscribers  whose  annual  salaries  were— 

Year. 

$800  or 
less. 

S800 

to 

$2,500. 

$2,500 

to 
$5,000. 

$5,000 

to 
$10,000. 

$10,000 

to 
$20,000. 

$30,000 
and  over. 

Total. 

1903 

11,373 
4,128 
3,531 
5,070 
5.276 
9,098 
6,950 
5,923 
9.198 

15,349 

13,845 
5,094 
4,297 
6,277 
7,916 
14,302 
11,139 
10,344 
15,841 
20,096 

942 
514 
495 
641 
731 
903 
783 
844 
995 
1,215 

179 
136 
132 
156 
192 
203 
196 
201 
223 
234 

45 
31 
26 
31 
32 
36 
35 
32 
37 
34 

15 
12 
13 
17 
17 
20 
20 
10 
19 
18 

26,399 

1904.... 

9,912 
8,494 
12,192 
lil63 
24,662 
19,123 
17;368 
26,313 
36,940 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

The  number  of  shares  allotted  in  each  year  to  subscribers,  classified 
according  to  their  annual  salaries  or  wages,  is  shown  in  the  following 
table: 

NUMBER  OF   SHARES  ALLOTTED  TO  SUBSCRIBERS  IN  BACH   YEAR,  CLASSIFIED 
ACCORDING  TO  ANNUAL  SALARY. 


Class  of  stock 
issued. 

Number  of  shares  allotted  to  subscribers  whose  annual  salaries 
were— 

Year. 

$800  or 
less. 

$800 

to 
$2,500. 

$5,000. 

$5,000 

to 
$10,000. 

$10,000 

to 
$20,000. 

$20,000 
and  over. 

Total. 

1908 

Preferred 

do 

do 

do 

12,841 
8,701 
4,512 
5,610 
6,058 
9,369 
5,264 
2,574 
5,923 
5,783 
5,008 

10,079 
7,154 

28,203 
15,709 

9,921 
13,641 
16,061 
17,302 
11,161 

7,377 
14.122 
12,012 
17,574 
17,450 
17,806 

4,688 
4,046 
2,228 
2,884 
3,026 

783 
3,444 
2,715 
1,065 
3,826 
2,144 
3,667 

1,232 
1982 

890 
1,170 
1,312 

922 

474 
1,268 
1,196 

316 
1,798 

667 
1,443 

396 
735 
372 
352 
365 
251 
154 
358 
323 
104 
459 
166 
339 

188 
472 
257 
344 
338 
220 
124 
376 
301 
50 
416 
113 
327 

47,551 

1904 

1906 

1906 

31,644 
18,180 
24,001 
27,160 
30,450 

1907 

1908...  . 

do 

do 

1909 

1910 

(....do 

\Common 

Preferred 

/....do 

\Coinmon 

/Preferred 

\Coramon 

17,900 
15,387 
24,580 

1911 

19,330 

1912 

29,081 
30.619 

30,736 

In  1908  the  extra  bonus  was  distributed  to  5,409  employees,  holding 
in  all  12,339  shares  of  stock.  The  amount  of  extra  bonus  per  share  of 
stock  then  held  by  subscribers  was  $65.04. 

In  1909  the  extra  five-year  bonus  was  distributed  to  4,085  employees 
holding  16,019  shares,  and  the  amount  of  such  extra  bonus  was  $19.10 
per  share  of  stock  so  held. 

In  1910  the  extra  five-year  bonus  was  distributed  to  3,731  employees 
holding  9,624  shares,  the  amount  per  share  being  $16.80. 

In  1911  the  extra  five-year  bonus  was  distributed  to  4,792  em- 
ployees, holding  11,569  shares,  the  amount  per  share  being  $21.35. 
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In  1912  the  extra  five-year  bonus  was  distributed  to  5,588  em- 
ployees, holding  12,910  shares,  tiie  amount  per  share  being  122.55. 

Leaving  out  of  account  the  loss  or  profit  involved  in  the  corpora- 
tion's purchase  of  the  stock  prior  to  its  issue,  the  cost  of  the  plan  up 
to  December  31,  1911,  was  in  round  numbers  $5,322,000,  as  shown 
in  detail  in  the  following  table: 

AMOUNT  CONTRIBUTED  BY  CORPORATION  FOR  SPECIAL  COMPENSATION  OR  BONUS 
PAID  AND  PAYABLE  TO  EMPLOYEES  IN  CONNECTION  WITH  THEIR  SUBSCRIPTIONS 
TO  STOCK. 


Year  in  wWch  contributed. 

Total. 

On  account  of  subscriptions  for  the  years  named. 

1903 

1904 

1906 

1906 

1903 

9240,035.00 
403,56&50 
500,20150 
628,413w25 
776. 35ft  00 
660,532  36 
665,726.75 
680,70131 

|240,03&00 
243,82&50 
240,634.25 
256. 43ft  25 
264. 02a  50 

1904 

$159. 74a  00 
160,875.25 
162.10125 
164,539.00 
166,34150 

1906           

889,6»&00 
90,36175 
91.02&25 

9i,4oaoo 

104,157.25 

1906 

$119,506.00 

1907              

121.465.25 

1908 

122,02125 
129.56L50 
136,612  25 

1909       

1910  

1911            

757,93&55 

Total 

5,322,47a  22 

1,253.96150 

813,60100 

466,645.25 

619,17&25 

Of  the  above  totals  tbere  were  paid  to 
BQboorfbers  «t  close  of  the  calendar 

hf,  bat  not  idchidhig  the  extra 
fiTe-year  bonus . » 

3,026,68&42 
1,809,767.60 

486,02130 

461,434.94 
8Q2,62&56 

607,64a  10 
305,962  90 

304,96205 
161,68120 

871,41&00 
247, 78a  25 

Balance  distributed  In  the  extra  flve- 
yearfund ...r.r --.,.... 

Balance  at  Dec.  31,  1911.  for  distiibu- 
tlon  In  extra  flTe-year  fond  at  end  of 

Year  in  which  contributed. 

On  account  of  subscriptions  for  the  years  named. 

1907 

1908 

1909 

1910 

1911 

1903 

1904 

1905 

1906 

1907 

|135,30a00 
137,20161 
144, 172L  30 
141,49^30 
143, 79a  79 

1908 

$162, 56a  00 
157,67&  70 
166, 62a  00 
158, 47a  80 

1909 

S130,26a00 
130,66a  76 
131,39a  11 

1910 

tl2&,39a00 
126,89176 

1911 

$198.38100 

Total 

701.96100 

625,143.60 

392,31a  87 

251,381.76 

196,38100 

Of  the  above  totals  there  were  paid  to 
■nbaorlbers  at  close  of  the  calendar 
years  tai  which  the  plan  was  opera- 
tive, but  not  including  the  extra 
five-year  bonus 

410, 13a  41 
291,832  59 

377,28212 

2d&.057.82 

181,05&49 

163,707.49 

Balance  distributed  in  the  extra  five- 
ynar  hmd  -  - 

Balance  at  Dec.  31,  1911,  for  distribu- 
tion in  extra  five-year  fund  at  end  of 
such  periods 

247,86L47 

123,262  05 

70, 22a  37 

44,67161 

HfPRGVElfENT  OF  PLAHT  SAITITATION. 

As  an  organized  movement  the  improvement  of  the  sanitation  of 
steel  mills  is  of  very  recent  development  and  dates  practically  from 
the  active  work  undertaken  by  the  American  Iron  and  Steel  Institute 
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in  1911.  As  a  matter  of  practical  achievement^  however,  great 
advances  in  the  healthfuhiess  and  cleanliness  of  many  of  the  plants 
had  been  made  prior  to  1911.  These  improvements  were  in  large  part 
made  in  connection  with  the  extensive  reconstruction  of  plants  which 
took  place  during  the  decade  1901  to  1910. 

In  many  of  the  older  plants,  prior  to  their  reconstruction,  the  build- 
ings were  so  cramped  and  had  become  so  dilapidated  that  the  main- 
tenance of  even  a  fair  degree  of  cleanliness  and  sanitation  was  impos- 
sible. Furthermore,  practically  all  mill  buildings  constructed  prior 
to  1895  had  uneven  dirt  floors  and  particularly  in  the  hand  rolling 
mills  were  made  almost  constantly  damp,  if  not  actually  muddy,  from 
the  waste  water  used  to  flush  the  rolls.  The  roofs  were  low,  and  were 
for  the  most  part  either  without  adequate  ventilation  or  were  so 
loosely  constructed  as  to  afford  inadequate  protection  against  rain 
and  wind.  In  the  original  plans  of  the  mill  buildings  no  attention 
had  been  given  to  the  possibility  of  future  enlargement,  and  as  a 
consequence  the  additions  made  to  the  buildings  were  most  fre- 
quently roughly  constructed,  shed-like  structures,  which  at  best 
gave  only  partial  protection  to  the  workmen.  Practically  no  atten- 
tion was  paid  to  the  provision  of  toilet  facilities,  or  to  thQ  disposal 
of  garbage  and  dirt.  The  drinking  water  was  good  or  bad  according 
to  the  state  of  the  local  supply  and  was  furnished  usually  in  large 
barrels  in  which  cakes  of  ice  were  placed  in  summer.  The  com- 
bustion of.  fuel  in  the  heating  furnaces  built  before  1900  was  often 
very  imperfect  and  little  attention  was  paid  to  ventilation  or  to  the 
disposal  of  smoke  and  fumes.  The  gas  producers,  most  of  which 
constantly  emitted  clouds  of  black  smoke,  were  frequently  under  the 
same  roof  as  the  furnaces  and  rolling  mills.  As  a  consequence  many 
of  the  mills,  particularly  the  open-hearth  and  heavy  rolling  mill 
buildings,  were  almost  constantly  filled  with  heavy  black  smoke  and 
gaseous  fumes.  Mules  were  frequently  used  to  haul  materials  and 
products  from  one  part  of  the  mill  to  another  and  their  presence  did 
not  contribute  to  the  general  cleanliness  of  the  mills. 

Most  of  these  older  mills  have  either  been  reconstructed  or  aban- 
doned for  new  plants  within  the  past  10  years.  In  the  reconstruction 
the  work  has  in  most  cases  been  thorough,  and  entirely  new  buildings, 
well  planned  and  wdl  constructed,  have  been  substituted  for  the 
cramped  and  dilapidated  structures.  The  new  buildings  are  almost 
without  exception  durably  constructed  of  steel,  brick,  and  concrete, 
with  high  roofs  and  sufficient  floor  space  to  make  cleanliness  practi- 
cable. Well-drained  concrete  floors  are  usually  provided  wherever 
water  is  likely  to  collect.  The  best  designed  plans  provide  separate 
buildings  for  gas  producers  and  special  ventilation  in  the  neighbor- 
hood of  furnaces,  which  have  also  been  improved  to  secure  more 
complete  combustion  of  fuel  and  to  prevent  the  escape  of  smoke  and 
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fumes.    The  mule  has  been  banished  from  the  mills,  and  adequate, 
and  in  many  cases  excellent,  toilet  facilities  have  been  provided. 

A  large  part  of  the  increased  cleanliness  of  the  plants  is  the  direct 
result  of  the  movement  for  safety.  A  high  degree  of  cleanliness  of 
miUs  and  yards  and  perfect  orderliness  in  the  disposal  of  materials 
and  products  are  recognized  by  all  safety  committees  to  be  prime 
requisites  in  cutting  down  the  accident  rate.  Most  of  the  large  plants, 
therefore,  maintain  a  special  force  of  laborers  whose  sole  duties  con- 
sist in  cleaning  up  the  mills  and  yards.  In  many  cases  old  or  partially 
disabled  employees  are  utilized  for  this  service. 

All  of  the  improvements  described  above  were  of  the  kind  whose 
necessity  could  be  readily  appreciated  and  which  could  be  dealt  with 
in  the  individual  plants.  The  questions  of  water  supply  and  of  the 
general  sanitation  of  the  commimities  surrounding  the  plants  required 
some  form  of  educational  campaign  in  order  that  their  significance 
should  be  appreciated.  The  American  Iron  and  Steel  Institute,  which 
includes  practically  all  the  steel  manufacturers  of  the  United  States, 
was  the  organization  through  which  such  a  campaign  was  under- 
taken. 

OOMBfUiriTY  SANITATION. 

The  general  lack  of  effort  for  the  improvement  of  the  communities 
in  which  the  employees  of  the  steel  industry  live  may  in  part  be 
attributed  to  the  fact  that  practically  all  the  employees  are  adult 
males.  No  women  are  employed  in  the  mills,  and  very  few  children. 
Since  the  workmen  are  so  largely  grown  men,  the  steel  manufacturers 
have  felt  no  responsibility  beyond  that  of  paying  the  established 
scale  of  wages.  Furthermore,  since  the  manufacturer  or  manager 
is  brought  into  contact  with  the  women  and  children  of  the  com- 
munity only  indirectly,  if  at  all,  it  k  not  surprising  that  very  little 
notice  has  been  taken  of  the  conditions  imder  which  they  live. 

Another  reason  which  may  have  a  bearing  on  the  general  indif- 
ference of  the  managers  of  steel  plants  toward  the  communities  in 
which  they  are  situated  is  that  tie  labor  force  is  not  generally  re- 
cruited from  among  the  native  population  but  from  the  more 
recently  arrived  immigrants. 

Finally,  the  apparent  cause  of  the  failure  of  most  of  the  plans 
for  the  education,  recreation,  or  general  improvement  of  the  adult 
employees  is  the  schedule  of  working  hours.  Libraries  and  night 
schools  are  at  best  unattractive  at  the  end  of  a  12-hour  day,  and 
all  forms  of  amusement,  except  the  most  stimulating,  are  likely  to 
be  passed  by.  Good  libraries  exist  in  many  of  the  towns,  but  in  all 
cases,  the  steel  workers'  patronage  is  extremely  limited.  In  many 
cases  cards  aire  issued  in  the  name  of  steel  workers,  but  the  books  are 
drawn  by  their  wives  and  children.    The  long  schedule  of  working 
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hours  is  said  bj  the  workmen  also  to  be  the  cause  of  the  disuse  of 
several  excellent  shower-bath  systems.  At  the  end  of  the  thirteenth 
hour  away  from  home  a  shower,  however  refreshing,  is  less  alluring 
than  the  prospect  of  a  hot  meal  and  a  chance  to  rest. 

It  must  not  be  understood  that  the  commimities  in  which  the  steel 
plants  are  located  are  in  such  good  condition  that  an  intelligent 
interest  on  the  part  of  the  steel  company  in  local  affairs  is  unnecessary. 
A  number  of  the  companies,  it  is  true,  are  located  in  large  cities,  such 
as  Pittsburgh  and  Chicago,  where  the  combined  action  of  many  forces 
is  necessary  for  any  considerable  change.  In  the  majority  of  cases, 
however,  the  steel  plants  are  located  either  in  the  suburbs  of  large 
cities  or  in  towns  of  less  tiian  50,000  population,  where  the  influence  of 
the  company  is  potent.  The  general  superintendent  of  a  steel  plant 
in  a  town  of  about  50,000  people  relates  how  by  a  half-hour's  use  of 
his  telephone  he  prevented  the  location  of  a  saloon  at  tiie  entrance 
to  a  new  plant  which  was  being  put  into  operation.  At  the  same 
time  within  a  block  of  one  well-kept  row  of  houses  owned  by  his 
company  was  a  group  of  privately  owned  tenements,  the  surroundings 
and  general  condition  of  which  were  a  constant  menace  to  some  50  of 
his  most  skillful  employees.  A  word  from  this  superintendent  would 
have  been  sufficient  to  have  stirred  the  town's  health  officer  as  well 
as  the  owners  of  the  tenements  Qocal  business  men  in  part  dependent 
on  the  steel  company)  to  a  condition  of  activity  that  would  have 
effectively  removed  the  nuisance  within  a  short  time. 

So  completely  are  the  people,  as  well  as  the  business  activities,  of 
most  of  the  ''steel  towns"  dependent  upon  the  local  steel  plant  that 
any  proposal  made  with  the  sanction  of  the  company  would  be  car- 
ried out  if  within  the  powers  of  the  community.  In  only  a  few  cases, 
however,  have  the  steel  companies  used  their  power  and  influence  to 
work  through  the  medium  of  the  local  authorities  for  the  improve- 
ment of  their  communities.  The  most  notable  case  is  one  in  which  a 
large  steel  company,  after  the  surrounding  community  had  grown  so 
corrupt  and  lawless  that  ordiaary  travel  after  dark  was  unsafe, 
policed  the  town  with  its  own  men  and  forced  a  complete  overturning 
of  the  local  government.  This  is  an  extreme  instance,  but  it  illus- 
trates the  potency  of  the  companies'  influence  over  their  communities. 
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APPSKDEC  A.— DISTBIBTTTION   07  IRON  AND   STXBL  FBODUCTION,  BT 

STATES. 

Iron  and  steel  works  are  to  be  found  in  almost  every  section  of  the  country,  but 
the  greater  part  of  the  iron  and  steel  is  produced  in  a  small  number  of  States.  The 
wide  distribution  of  the  industry  throughout  the  United  States  as  well  as  the  degree 
of  concentration  is  shown  in  a  consideration  of  the  annual  output  of  the  chief  products 
of  the  industry  by  States.  The  tables  which  follow  show  by  States  the  production  in 
1910  of  pig  iron,  Bessemer  and  open-hearth  steel,  and  finished  rolled  products.  These 
figures  are  compiled  from  the  Annual  Statistical  Report  of  the  American  Iron  and 
Steel  Association  for  1910.  In  these  reports,  in  order  to  avoid  revealing  the  oper- 
ations of  individual  plants,  two  or  more  States  are  sometimes  combined. 

In  1910  pig  iron  was  produced  in  22  States,  representing  nearly  every  section  of 
the  coimtry.  The  following  table  shows  the  tonnage  produced  in  the  principal 
States  and  in  groups  of  States  where  the  product  could  not  be  shown  separately.  This 
includes  all  kinds  of  pig  iron,  without  distinction  as  to  grade  or  method  of  production. 

TOTAL  PRODUCTION  OF  PIG  IRON  IN  1910. 
[From  Azmnal  Stattottoal  Report  of  tht  Amarloui  Iran  and  Steel  Aoodatkm  for  1010»  p.  95.] 


Btatet. 


Prodnctioii. 


Qrosstoos 

(2.M0 
potxndi). 


MaeBachiuetts  and  Ck>miecticut. 

New  York 

New  Jersey 

Pennsylvania 

Maryland 

Vlr^ikia 

Georgia 

Alabama 

West  Virginia 

Eentncky 


Ohio 

Illinois 

Indiana  and  Mieiii^aa 

Wisconsin  and  Minnesota 

Missouri,  Colorado,  Washington,  and  Califoruia. 


Total 27,303,667 


10,582 

1,938,407 

264,781 

11,272,328 

826,214 

444,976 

14,725 

1,939,147 

174,661 

100,609 

397,669 

6,752,112 

2,675,646 

1,260,103 

307,200 

428,612 


Peroeot 


ai 

7.1 

1.0 

41.8 

1.2 

1.6 

.1 

7.1 

.0 

.4 

1.6 

21.1 

9.8 

4.0 

1.1 

1.0 


100.0 


Five  States  far  outranked  all  others  in  the  amount  of  their  output,  the  five  together 
producing  86  per  cent  of  the  total  tonnage  of  the  country.  In  the  order  of  their  impor- 
tance they  were  Pennsylvania,  Ohio,  Illinois,  Alabama,  and  New  York.  Since  the 
erection  of  the  new  works  at  Gary,  Indiana  has  come  into  prominence  as  a  producer 
of  pig  iron,  and  within  the  next  few  years  it  is  probable  that  it  will  surpass  New  York 
as  a  producing  State. 

Pennsylvania  and  Ohio,  producing  respectively  41  and  21  per  cent  of  the  total 
tonnage  of  the  country,  occupy  such  a  predominating  position  that  further  consid- 
eration of  the  distribution  of  the  plants  within  those  States  is  of  interest.  The  pro- 
duction of  pig  iron  in  Pennsylvania  is  given  in  the  table  following. 
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PRODUCTION  OF  PIG  IRON  IN  PENNSYLVANIA  IN  1»10.  BY  DISTRICTS. 
(From  Azmnal  Statlstioal  Report  of  the  Amftrioan  Irim  and  Steel  Aoodatiaa  for  1910,  p.  54.] 


Districti. 


Production. 


OroestoDS 
pounds). 


Percent 


Lehigh  VaUey 

Schuylkffl  Valley 

Lower  Susquehanna  VaUey . 

Juniata  Vauey 

Allegheny  County 

Shenango  Valley 

Other  western  Pennsylvania 

Total 


750,250 

808,862 

643,270 

191,554 

6,880,982 

1,924,506 

1,619,897 


6.6 
7.1 
5.7 
1.7 
47.8 
17.1 
14.4 


11,272,323 


100.0 


From  the  above  table  it  will  be  seen  that,  while  Allegheny  County  occupies  a 
position  of  preeminence,  the  production  of  pig  iron  is  well  distributed  throughout 
the  State,  east  and  west.  The  great  producing  centers  of  the  State  are  located  very 
nearly  on  a  line  drawn  through  the  center  of  the  State  from  east  to  west.  The  northern 
part  of  the  State  as  well  as  the  extreme  southern  part,  both  east  and  west,  produce 
very  little  pig  iron.  The  greater  part  of  the  tonnage  is  produced  in  the  western  part 
of  the  State,  and  particularly  in  Allegheny  County.  Within  the  past  few  years,  owing 
largely  to  the  development  of  the  Cuban  ore  mines,  there  has  been  a  nu»e  rapid 
growth  of  the  industry  in  the  eastern  than  in  the  western  division  of  the  State.  This 
is  of  considerable  sig^iificance  from  a  labor  standpoint,  as  the  plants  in  the  eastern 
part  of  the  State  have  paid  much  lower  wages  than  those  in  the  western  part.  If 
these  districts  should  continue  to  develop  rapidly,  however,  and  create  a  considera- 
ble demand  for  labor,  it  is  probable  that  the  rates  of  wages  will  within  a  few  years 
be  much  more  nearly  equalized. 

In  Ohio  the  production  of  pig  iron  is  not  so  widely  distributed  as  in  Pennsylvania^ 
the  western  and  central  sections  of  the  State  producing  very  little. 

PRODUCTION  OF  PIO  IRON  IN  OHIO  IN  1910,  BY  DISTRICTS. 
[From  Annual  Statistical  Report  of  the  Amerioan  Iron  and  Steel  Assodatkm  for  1910,  p.  56.] 


Districts. 


Mahoning  Valley 

Hocking  Valley  and  Lake  counties 

HangiagRook 

—    Bllaneous 

Total 


Production. 


Gross  ions 

(2,240 
pounds). 


2,534,969 

1,474,465 

456,903 

1,285,776 


5,758,112 


Peroent 


44.1 

25l0 

7.9 

22.4 


loao 


The  Mahoning  Valley,  embracing  the  general  district  around  Youngstown,  is  the 
seat  of  the  greatest  production.  Furthermore,  the  greatest  increase  in  recent  years 
has  been  in  this  section.  The  Hanging  Rock  district,  which  had  a  production  in 
1910  of  456,903  tons,  differs  in  all  its  industrial  characteristics  from  the  remainder 
of  Ohio,  and  in  every  particular  resembles  the  Southern  States  much  more  closely. 
Not  only  is  its  production  almost  entirely  pig  iron,  but,  like  the  South,  its  workmen 
are  nearly  all  Negroes. 
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The  production  of  open-hearth  steel  b  as  widely  distributed  as  the  production  of 
pigiron.  In  1910, 23  States  and  the  District  of  Columbia  produced  some  steel,  although 
in  many  the  tonnage  was  small.  Not  all  of  this  steel,  however,  was  made  in  steel 
works,  a  part  of  it  being  produced  in  commercial  steel  foundries.  For  this  reason 
the  number  of  States  producing  open-hearth  steel  ia  connectbn  with  steel  works 
would  include  not  more  than  18  States— probably  one  or  two  less. 

PRODUCTION  OF  OPEN-HEARTH  STEEL  INGOTS  AND  CASTINGS  IN  1910,  BY  STATES. 
[From  Annoal  Statistical  Report  of  the  American  Iron  and  Steel  Association  for  1910.  p.  64.] 


8tat«s. 


NewBBgland 

New  York  and  New  Jersey 

Pennsylvania 

Delaware,  Maryland,  and  District  of  Columbia 

West  Virginia,  Kentucky,  Georgia,  and  Alabama. 
Ohio. 


Production. 


Gross  tons 
(2,240  pounds) 


10, 


Indiana. 

Illinois 

Michigan  and  Wisconsin. 
Other  States 


Total 16,604,609 


223,168 
713,246 
153,816 
158.827 
738,392 
783,409 
307.129 
995,011 
38,688 
442,884 


Per  cent 


14 
4.3 

6L6 
1.0 
4.6 

ia6 
7.9 
6.0 
.2 
2.7 


loao 


The  position  of  Pennsylvania,  with  61  per  cent  of  the  entire  tonnage,  entirely 
overehadows  all  the  other  States.  Only  two  other  States,  Ohio  ancl  Indiana,  pro- 
duced one-tenth  as  much  as  Pennsylvania,  although  Illinois  was  not  far  behind  this 
mark.  Pennsylvania  has,  however,  been  gradually  losing  her  preeminence  in  this 
branch  of  the  industry,  for  in  1905  and  1906,  71  per  cent  of  the  entire  product  of  the 
country  belonged  to  tliis  one  State  alone,  as  against  61  per  cent  in  1910.  In  1910 
there  were  147  plants  engaged  in  the  production  of  open-hearth  ingots  and  castings. 

The  productbn  of  Bessemer  steel  is  almost  as  widely  distributed  geographically 
as  that  of  open-hearth  steel,  but  the  number  of  plants  engaged  in  its  production  is 
less  than  half  as  great.  There  were  22  States  and  the  District  of  Columbia  concerned 
in  the  production  of  Bessemer  steel  in  1910,  but  in  many  of  these  the  output  was 
insignificant.  There  were  only  71  plants  producing  steel  by  any  of  the  modifications 
of  the  Bessemer  process,  and  only  25  of  these  were  of  the  standard  Bessemer  type  and 
size,  the  remainder  being  small  converters  used  in  steel  foundries. 

PRODUCTION  OF  BESSEMER   STEEL   INGOTS  AND  CASTINGS  IN    THE  PRINaPAL 

STATES,  1910. 

[From  the  Annual  Statistical  Report  of  tha  Amflrican  Iron  and  Steel  Association  for  1910,  p.  61.] 


Stotes. 

Prodoction. 

Gross  tons 
(2,240pounds) 

Percent. 

Ohio 

3,314,053 
2,976,750 
1,693,063 
1,429,916 

85.2 

PfWIWylVania r.-rr r T-T-T, Tr ,T T-T 

31.6 

Illinois 

18.0 

Other  States. 

16,2 

Total 

9,412,772 

100.0 
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The  most  notable  fact  shown  in  this  table  ib  the  leading  rank  of  Ohio  in  this  branch 
of  the  industry,  with  35  per  cent  of  total  tonnage  of  the  country.  This  position  has 
been  attained  only  in  the  last  three  years,  for  previous  to  1909  Pennsylvania  had 
been  the  leading  State.  Furthermore,  the  position  has  been  attained  through  the 
abandonment  of  Bessemer  plants  in  Pennsylvania  and  not  through  the  construction 
of  new  plants  in  Ohio.  The  production  in  Ohio  in  1910  was  less  by  450,000  tons 
than  in  1906,  the  year  of  maximum  production  of  Bessemer  steel.  The  tonnage  of 
Illinois  has  hardly  varied  in  the  last  five  years. 

The  widest  distribution  in  any  branch  of  the  industry,  both  geographically  and  in 
respect  of  the  total  number  of  works,  was  in  the  production  of  finished  rolled  products. 
In  1910  there  were  rolling  mills  in  27  States,  the  total  number  of  separate  works  being 
396.  This  wide  distribution  is  due  chiefly  to  three  causes:  First,  the  amount  of 
capital  required  to  establish  a  rolling  mill  is  small  in  comparison  to  the  amount  needed 
in  other  branches  of  the  industry;  second,  the  finished  products  are  frequently 
wanted  for  immediate  delivery,  so  that  the  distance  and  time  required  for  shipment 
to  the  market  is  an  important  factor;  third,  the  freight  classification  on  finished 
products  is  much  higher  than  on  the  more  bulky  raw  and  semifinished  materials,  9o 
that  proximity  to  the  market  is  of  importance. 

In  the  following  table  is  shown  the  production  of  finished  rolled  iron  and  steel  in 
the  principal  States  and  groups  of  States  in  1910.  Under  the  phrase  rolled  iron  and 
steel  is  included  all  iron  and  steel  rolled  into  finished  forms.  Forged  armor  plate, 
hammered  axles,  and  other  forgings  are  not  included,  nor  such  intermediate  rolled 
forms  as  muck  bars,  slabs,  blooms,  billets,  tin  plate,  and  sheet  bars,  etc.  Boiled 
forging  blooms  and  rolled  forging  billets  are,  however,  included. 

PRODUCTION  OF  ALL  KINDS  OF  FINISHED  ROLLED  IRON  AND  STEEL  IN  1910,  BY 

STATES. 

[From  Annual  Statistical  Report  of  the  Amorican  Iron  and  Steel  Association,  1910,  p.  87.] 


States. 


Maine  and  Massachusetts 

Rhode  Island  and  Connecticut 

New  York 

Now  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

West  Virginia 

Kentucky,  Tennessee,  Georgia,  and  Texas 

Alahama 

Ohio 

TniUftim, 

nUnois 

Michigan  and  Wisconsin 

MiBsouri 

Colorado,  Wyoming,  and  Washington 

Ormoii  and  CalUbmla 

TWal 


Production. 

Gross  tons 

(2,240 

Percent. 

pounds). 

171,782 

as 

121,065 

.6 

1,013,768 

4.7 

165,057 

.8 

10,774,631 

49.8 

13,063 

.1 

307,837 

1.4 

23,743 

.1 

405,926 

1.9 

236,160 

1.1 

426,471 

2.0 

3,228,223 

14.9 

1,310,646 

6.1 

2,547,662 

11.8 

305,175 

1.4 

84,320 

.4 

442,784 

2.0 

44,078 

.2 

21,621,279 

loao 

The  predominant  State  in  the  production  of  rolled  iron  and  steel  was  Pennsylvania, 
with  49.8  per  cent  of  the  total  tonnage  of  the  country.  Next  in  order  were  Ohio  with 
14. 9,  Illinois  with  11.8,  Indiana  with  6.1  per  cent,  and  New  York  with  4.7  per  cent 
No  other  State  produced  as  much  as  2  per  cent  of  the  totaL 
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APPENDIX  B.— DISTBIBUTION  07  STBXL  PLANTS,  BT  SIZE  OF  GOMHir- 
NITIES  IN  WHICH  LOCATED. 

The  following  table  ahows  for  each  of  the  districts  and  for  the  country  as  a  whole 
the  number  of  employees  and  also  the  per  cent  of  employees  in  each  district  and  in 
the  country  as  a  whole  in  plants  located  in  towns  and  cities  of  various  sizes.  The 
plants  are  separately  grouped  according  to  their  ownership  by  the  Steel  Corpoi!»- 
tion,  by  the  large  independent  companies,  or  by  the  small  companies. 

DISTRIBUTION  OF  EMPLOYEES  OF  THE  DIFFERENT  GROUPS  OF  COMPANIES  AGCORIV 
ING  TO  CLASSIFIED  POPULATION  OF  TOWNS  AND  CITIES  IN  WHICH  PLANTS  ARE 
LOCATED,  BY  DISTRICTS. 


Total 
number 

of  em- 
ployees. 

Pot  cent  of  employees  in  plants  located  in  cities  of 
population— 

District  and  group  ownership. 

Under 
10,000. 

10,000  and 
under 
30,00a 

30,000  and 
under 
100,000. 

100,000  and  over. 

City. 

Suburb. 

Nev  England  district: 

Steol  Comoration .  .                 

977 

573 

4,843 

loao 
loao 

1&6 

Large  independent  companies 

flmftii  companies T 

37.0 

6.6 

4a9 

Total 

6,393 

28.0 

6.0 

3L0 

36.0 

Eastern  district: 

Steel  Corporation 

1,747 
12,258 
26,747 

17.6 
18.4 
21.9 

82.6 

Large  inaependent  companies 

11.6 
42.1 

46.4 
17.7 

2.7 
12.0 

26.0 

Small  companleR 

&8 

Total 

39,752 

3a9 

36.8 

19.3 

9.2 

16.0 

Pittsburgh  district. 

SteeiCorporation 

45,064 
34,254 
24,190 

17.3 

1.6. 

21.8 

17.8 
0.2 
26.9 

23.0 
64.9 
6.1 

13.8 
34.4 
26.2 

38.1 

Large  in<fependent  companies 

Smftii  companies 

20Li 

Total 

103,498 

13.0 

17.1 

29.6 

23.8 

17  1 

Great  Lakes  and  Middle  West  district: 
Steel  Corporation 

25,416 
16,119 
27.574 

43.1 

las 
ia9 

]a4 

34.3 
6.8 

47.6 

Large  independent  companies 

21.6 
22.1 

83.4 

Sma^l  companies '. 

61.8 

8.9 

Total 

69,109 
2,822 

13.9 

22.8 

14.6 

37.9 

11.3 

Southern  district: 

Steel  Corporation 

78.0 

21.8 

6.7 

Large  independent  companies 

Small  companies 

9,172 

59.0 

ia6 

11.3 

16wl 

3.1 

Total 

11,994 

62.8 

18.0 

8.7 

18.6 

2.8 

Padfic  coast  district: 

Steel  Corporation 

Rtnfli  Aornpanien 

511 

22.9 

77.1 

Total 

611 

76,016 
63,204 
92,037 

22.9 

77.1 

•*' 

AU  districts: 

SteeiCorporation 

13.0 
8.6 
82.0 

26.4 
16.7 
16.7 

17.6 
41.1 
18.1 

36.6 

2ai 

38.4 

18  6 

Large  independent  companies 

13.6 

Small  companies . . . 

9  8 

^r-                                              ..,-,.. 

Total 

231,207 

19.8 

19.6 

22.2 

36.2 

13  7 
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Under  16  years 

16  and  under  18  years. . 
18  and  under  20  years. . 
20  and  under  25  years. . 
26  and  under  30  years. . 
80 and  under 35 years.. 
85 and  under 40 years.. 

40  and  under  46  years. . 
46  and  un(Ier  50  years. . 
50  and  under  60  years. . 
60  years  and  over 
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10  and  under  15  years. . 

30  and  under  25  years. . 
26  and  under  30  years. . 
80  and  under  35  years. . 
85  years  and  over 

Total 

Digitized  by 


Google 


APPENDIX  C. — ^LABOB  FOBOB  IK  BHPBBSBKTATIVB  PLANT.      487 


1 


'••••• 

;      ; 

t 

•  • 

i  i'^ 

Moot^et  1^  ^ 

i   1) 

IO00f4««*-«     '.         j 

1 ;  n 

•«9ooiei^io 

•^  S 

^•^««o««^ 

:  \   ^ 

'.   I   '.   I   '.*^   I 

i   -^ 

i  i  '.'^  i 

:  i   -^ 

i*^  i*^  i  i  i 

e« 

^  1  j^  1 

:  :    ** 

:  :  jco  JM  ; 

^       <0 

TC 

j^  :** 

i  i   * 

:     : 

: 

:  :     : 

I   le% 

^  i  :  ;  :  :  ; 

1      fO 

i*^ 

N 

i  i   ** 

:     : 

i  i     ! 

t  !  !  i  !  i*^ 

'    ^ 

•*-<  •  I 

•  J   ^ 

MCO^i^     1^^ 

:  a 

\Ci 

1   |t^«e«t^   J   I 

i  i  a 

-9j528«—^ 

i  ^ 

^etMcQg^^co   1 

;  j   S 

j  I  :^  :  |c« 

00 

: 

1  1  JM  :,M  I 

:   •• 

^<H«      •      jl-*^ 

00 

^ 

,    '.^C9    '.to    j^ 

:  :   * 

JMco«coaoec 

r^     eji 

c«ior«c«QO< 

•1 

!   I   I    !    !   !^ 

I           9-4 

i    !«H    •   ! 

i  i   "^ 

•      'lH 

•oiH^  i  :  ;  i 

flO 

^^^,He«e«   ! 

:  :   00 

«    S5 

v4 

C9 

^0040.^     1 

i  i   2 

i 

•  • 

*  i*^  i  i  i  i 

^  «* 

1 

'^  :  ;  : 

|t^      c« 

:  :  :  : 

:  :     : 

-^  i  r  ;  i-^  i 

>      C4 

i-«    1   1^   1 

•     •       C9 

1  J^  1  j  |« 

•       « 

1^ 

■Ki-^        CO 

!  1  j.^  1^^ 

:   * 

MMCI     '. 

i  i   ^ 

I-* 

aS2*    ;-*« 

i   S 

r.C5^r.«-»^«^ 

•  i  S 

SSS9^82( 

s  § 

••«S«MS2S3' 

m 

AOB. 

Under  16  years 

16  and  under  18  yean. . 
18  and  under  20  years. . 

20  and  under  26  years. . 
25  and  under  30  years. . 
30  and  under  35  years. . 
36  and  under  40  years. . 
40  and  under  45  years. . 
46  and  under  50  years. . 
60  and  under  60  years. . 
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10  and  under  15  years. . 
15  and  under  20  years. . 
20  and  under  26  years. . 
26  and  under  30  years. . 
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AOS. 

Under  16  years 

10  and  under  18  years.. 
18  and  under  20  yean. 
20  and  under  26  years. 
25  and  under  30  years, 
ao  and  under  35  years. 

«o  ana  unoar  4U  years. 
40  and  under  45  years. 
45  and  under  50  years. 
60  and  under  00  years. 
00  years  and  over. 

Total 

TIABfl  07  8EBV1CB. 

Under  2  yean 

2  and  under  3  years.... 
S  and  under  4  years. .. . 
4 and  under  5  years.... 
Oand  under  10  yean... 
10  and  under  15  yean. 
15  and  under  20  yean. 

ao  and  under  25  yeara. 
26  and  under  30  yean, 
ao  and  under  35  yean. 
35  yean  and  over 

Total 
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4  ana  unaer  o  yean. . . 
6  and  under  10  yean.. 
10  and  under  16  yean. 
16  and  under  20  yean. 
20  and  under  25  yean. 
25  and  under  30  yean. 
30  and  under  35  yean. 
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APPENDIX  D.~XZTRACTS  FROM  lONUTlS  OP  XXBCXTTIVX  COmomS 
OP  UNTTBD  STATES  STBBL  COBPOSATION. 

The  following  extracts  from  the  minutes  of  the  executive  committee  of  the  Uiifted 
States  Steel  Corporation  are  reprinted  from  the  Hearings  before  the  Committee  on 
Investigation  of  the  United  States  Steel  Corporation,  House  of  Representatives, 
pages  3819  to  3833.  These  extracts  include  all  the  references  to  labor  matters.  For 
discussion  see  page  116. 

April  20. 1901. 

newspaper  interviews  concernino  relation  or  this  company  to  constrfuent 

companies. 

Mr.  Edenbom  thinks  it  expedient  to  inform  the  newspapers  and  the  public  gen- 
erally that  the  United  States  Steel  Corporation  is  not  the  one  employer,  but  that  Uie 
individual  companies  are  distinct  and  separate  for  themselves;  that  the  labor  troubles 
of  any  one  company  must  be  settled  by  that  particular  company  as  an  individual 
company,  and  a  strike  in  one  must  be  settled  independently  of  any  other  company. 

This  brought  a  discussion  of  the  labor  situation. 

It  was  su^ested  that  we  might  make  some  sort  of  agreement  with  a  certain  associa- 
tion which  IS  very  strong  in  certain  of  our  companies  to  the  effect  that  those  companies 
might  deal  with  the  association  with  reference  to  their  own  forces,  if  they  would  let 
other  industries  alone.  It  was  then  intimated  that  the  association  might  not  keep 
faith,  but  the  experience  of  one  member  of  the  committee  was  that  it  was  probable 
they  would  keep  the  agreement.  Attention  was  called  to  the  fact  that  certam  news- 
papers seem  to  publisn  any  and  everything  that  will  create  sufficient  sentiment 
to  mfluence  newspaper  sales;  that  we  ought  to  do  all  we  reasonably  can  to  keep  public 
sentiment  right  and  the  facts  before  the  public.  It  was  the  opinion  of  one  member 
that  he  would  like  to  have  the  workmen  understand  that  we  do  not  purpose  to  allow 
them  to  run  our  mills,  but  that  we  do  purpose  always  to  treat  the  men-  miriy  as  indi- 
viduals and  give  them  good,  liberal  wages. 

Returning  to  Mr.  Edenbom 's  proposition,  the  comment  was  made  that  we  can  make 
the  public  imderstand  that  the  United  States  Steel  Corporation  has  no  power  to  direct 
the  policies  of  all  companies;  but  that  we  can  let  thepuolic  and  employees  understand 
that  while  this  company  owns  the  stock  of  the  dinerent  companies  it  will  not  say 
anvthing  to  them  but  that  they  must  all  stand  for  themselves. 

One  member  ^lieves  that  we  will  have  to  recognize  the  labor  unions  everywhere 
sooner  or  later  and  that  they  are  here  to  stay.  It  was  then  said  that  even  now  you 
must  recognize  them  in  certain  of  our  companies  where  they  are  very  strong. 

At  the  close  of  this  whole  discussion  it  was  decided  that  the  sense  of  this  committee 
is  that  the  general  policy  should  be  to  temporize  for  the  next  six  months  or  year 
until  we  get  fully  established,  and  that  the  prevalent  conditions  of  labor  and  labor 
unions  at  the  different  plants  should  be  undisturbed,  and  that  if  any  changes  do 
occur  later  they  can  be  handled  individually. 

LABOR  DISCUSSION. 

There  was  a  protracted  talk  on  the  subject  of  labor  and  particularly  as  to  its  bearing 
upon  the  future  workings  of  this  corporation. 

Three  members  of  the  committee  have  very  positive  ideas  on  the  expediency  of 
permitting  any  change  in  the  labor  relations  now  prevailing  at  the  different  pUmts. 
They  insist  Uiat  they  believe  we  must  accept  whatever  conditions  now  exist  at  our 
plants;  that  it  is  not  wise  at  this  time  to  institute  any  change  ourselves;  that  any 
attempt  on  the  part  of  anyone  else  to  bring  about  an  alteration  in  a  certain  direction 
shoula  be  promptly  discouraged  by  the  orainary  means;  that  if  it  is  found  and  de- 
sired that  changes  be  bn^ught  about  later  by  our  companies  they  can  be  done  when 
business  reasons  would  permit.  These  Rentlemen  furtner  maintain  that  long  experi- 
ence in  these  matters  has  taught  them  that  if  certain  situations  which  naturally  arise 
from  time  to  time  be  not  quickly  disposed  of  on  the  spot  with  a  firm  hand,  you  will 
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then  witneeB  the  beginning  of  the  end.  They  believe  there  are  times  when  you  must 
not  tolerate  the  first  step  m  the  wrong  direction  to  be  taken  at  all;  that  this  matter 
be  decided  promptly  by  the  mana^r  on  the  spot  who  must  be  given  authority  to  act 
in  such  matter  in  accordance  with  his  judfi;ment  of  the  situation;  that  there  is  no  time 
for  consultation  in  many  instances,  and  when  that  is  the  situation  the  manager  ^ould 
have  the  authority  to  assert  himself  and  be  backed  up  here  when  he  reports  his  action. 

They  favored  the  prompt  reporting  here  of  any  trouble  and  stated  that  matters  that 
were  serious  or  are  likely  to  cause  trouble  should  be  handled  upon  the  advice  of  this 
committee.  They  do  not  approve  of  the  local  manager  attempting  to  decide  any 
and  all  questions  of  this  kind  that  may  arise  at  the  plant,  but  these  small  affairs  that 
require  nipping  in  the  bud  should  be  disposed  of  by  nim  and  then  report  here.  They 
believe  that  where  a  matter  will  keep  without  detriment  he  shoum  not  decide  the 
question  but  communicate  fully  to  this  office. 

One  of  the  three  gentlemen  holding  the  above  opinion  stated  that  he  favors  finessing 
this  whole  situation;  that  we  should  continue  anv  condition  we  receive  as  our  heritage 
and  let  it  remain  quietlv  in  the  present  state,  but  hold  fast  to  the  present  status  of 
things  at  the  different  plants. 

The  other  members  of  the  committee  expressed  themselves  about  as  follows: 

One  gentleman  believes  that  at  first  intimation  of  any  trouble  the  president  of 
this  company  should  be  promptly  and  fully  informed  and  let  this  committee  consider 
it  and  give  its  advice;  that  the  presidents  give  no  decision  until  they  have  a  chance 
to  get  views  of  headquarters  before  any  stand  is  decided  upon.  He  thinks  this  whole 
(question  is  so  bi^  and  grave  in  its  possible  effect  to  the  United  States  Steel  Corpora- 
tion that  we  ought  to  proceed  with  great  caution  and  if  necessary  consult  with  some 
of  our  associates  on  the  subject.  He  makes  the  su^estion  that  the  president  of  this 
company  should  ascertain  whether  or  not  the  presidents  believe  there  are  any  labor 
troubles  in  sight  and  the  nature  of  them,  and  to  also  advise  them  when  anything  of 
this  nature  is  approaching,  full  and  explicit  information  should  be  promptly  reported 
to  the  president  of  this  company  and  this  committee  can  then  decide  eacn  question 
at  that  time.    He  believes  that  we  can  pretty  clearly  define  the  policy  to  the  various 

E residents.  He  believes  it  should  be  our  aim  to  learn  what  is  udr  treatment  to  the 
tboring  men;  that  it  would  be  a  great  mistake  if  it  were  imderstood  we  had  adopted 
a  policy  of  antagonism;  that  the  effect  might  be  disastrous;  that  we  must  not  lose 
sight  of  the  financial  interests  of  the  corporation  and  must  endeavor  to  keep  clear  of 
anything  that  might  be  prejudicial  to  tnese  interests. 

The  second  member  of  the  committee  who  held  different  views  from  those  of  the 
first  three  gentlemen,  expressed  himself  strongly  on  the  point  of  the  inconsistency 
of  recognition  of  certain  conditions  at  one  pl^t  and  yet  we  propose  to  discourage 
the  installation  of  similar  conditions  elsewhere.  He  insists  we  must  be  consistent. 
He  would  let  the  men  everywhere  establish  conditions  and  pay  no  heed  to  the  matter 
imless  it  led  to  abuse,  and  then  he  would  certainly  approve  of  fighting  the  matter 
upon  that  groimd.  He  offers  this  proposition:  That  we  do  not  deny  to  one  works 
wnat  we  tolerate  in  others. 

Upon  the  plan  of  ^vin^  local  presidents  and  managers  the  handling  of  what  may 
appear  to  be  petty  situations  he  made  comment  that  he  is  rather  inclined  to  think 
that  this  power  should  not  be  put  in  the  hands  of  the  local  officers  on  the  ground 
that  there  is  stror^  probability  of  it  some  time  involving  this  company  in  very  serious 
labor  troubles.  Tne  further  discussion  of  this  whole  matter  was  finally  laid  over  for 
another  session. 

Mat  2, 1901. 
labor  discussion. 

A  brief  report  of  the  preceding  meeting  was  read  by  the  secretary  and  elicited  no 
dissenting  voice. 

There  was  some  further  talk  about  on  the  lines  of  the  preceding  day,  but  nothing 
definite  decided  upon. 

The  committee  decided  that  they  would  not  submit  the  matter  to  the  board  of 
directors  at  the  present  time. 

Mat  13, 1901. 
labor  mattebs — ^vessels  on  lakes. 

The  president  reports  that  on  Saturday  and  Sunday  he  was  hi  communication  with 
Mr.  Wolvin,  who  feared  that  he  would  be  unable  to  start  out  the  boats  this  morning 
unless  prompt  assent  were  given  to  the  demand  made  by  the  engineers  on  the  steamers 
on  the  lake  lor  additional  help.  The  president  stated  that  it  was  a  matter  for  quick 
decision,  and  inasmuch  as  other  vessel  interests  had  agreed  to  the  demand,  there 
was  nothing  to  do,  he  believed,  but  to  tell  Mr.  Wolvin  to  agree. 

Upon  motion  the  action  of  the  president  in  the  premises  was  approved. 
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May  23, 1901. 
labor  situation. 

The  president  stated  that  he  sees  no  reason  to  change  the  opinion  heretofore  expressed 
by  him.  He  believes  that  when  the  labor  scales  are  presented  later  they  ehould  be 
accepted  if  reasonable  and  go  ahead  with  our  work. 

May  28, 1901. 

LABOR. 

The  president  informed  the  committee  that  he  has  been  recommending  to  the  prem- 
dents  o!  the  subsidiary  companies  the  pursuance  of  the  policy  outlined  at  wis  committee 
by  the  president  at  previous  disctissions  in  these  meetings,  and  stated  that  while  he 
was  under  the  impression  that  while  there  was  no  actual  vote  recorded  upon  the  sub- 
ject, yet  he  knew  of  no  dissenting  opinion  of  the  committee  as  a  whole,  and  therefore 
had  proceeded  in  several  instances  along  the  lines  suggested.  He  thinks  it  better  tO' 
have  a  formal  vote  of  the  committee  recorded,  and  therefore  brings  up  the  matt^. 

Upon  motion  it  was  voted  that  the  committee  do  hereby  approve  of  the  action  taken 
by  tne  president  heretofore,  and  recommends  that  it  pursue  the  same  policy  in  the 
future. 

June  3, 1901. 

LABOR. 

The  president  reports  that  he  has  had  a  talk  with  the  presidents  of  the  subsidiary  • 
companies  with  reference  to  the  attitude  of  organized  labor,  and  has  learned  from 
reports  of  the  meeting  of  the  association  in  Milwaukee  that  it  has  been  decided  to  ma^e 
no  material  <;hange8  in  the  scale. 

The  president  stated  that  he  has  recommended  that  the  presidents  of  the  constituent 
companies  sign  the  scale  for  mills  where  the  association  is  established,  providinj^  the 
scales  were  reasonable;  that  he  has  recommended  to  them  that  the  present  conditicm 
of  things  be  maintained  at  all  their  mills. 

June  17, 190K 

LABOR. 

The  president  asked  the  committee  for  its  opinion  as  to  the  recommendation  he 
should  make  to  the  presidents  of  the  subsidiarv  companies  regarding  the  attitude  Uiev' 
should  maintain  toward  the  association  when  the  scales  are  presented,  and  further  with* 
respect  to  any  differences  that  might  arise  owing  to  the  probability  of  the  association 
intending  to  extend  its  organization  into  nonunion  works.  As  the  presidents  were  then 
in  session,  Mr.  Schwab  desired  to  talk  to  them  about  the  matter. 

The  president  believes  that  our  policy  should  be  to  recognize  the  unions  where  they 
now  exist,  but  to  refuse  to  deal  witn  them  in  respect  to  any  plant  that  is  now  nonunion. 
The  president  informs  the  committee  of  it  being  assured  that  any  and  all  their  nonunion 
works  can  be  maintained  as  heretofore;  and  that  as  to  the  latter  mills,  they  would 
refuse  to  treat  with  the  association  if  scales  or  propositions  were  presented  for  such 
works.  The  president  is  of  the  opinion  that  when  tne  presidents  get  back  they  oi^t 
to  be  in  a  position  to  know  exactly  what  our  policy  is  and  be  able  to  take  the  matter 
into  their  own  hands. 

There  was  considerable  discussion  on  this  subject,  and  finally  the  chairman  stated 
as  follows: 

The  first  question  to  consider  is.  What,  if  any,  answer  should  be  made  if  the  associa- 
tion sends  representatives  to  this  company  direct?  So  &r  as  we  understand,  this  com- 
mittee is  in  favor  of  saving  to  such  representatives  that  this  is  a  question  that  pertains 
to  the  business  of  the  local  company,  and  we  do  not  undertake  to  instruct  or  interfere 
with  the  business  of  the  subsidiary  companies.  This  corporation  is  but  a  stockholder^ . 
and  only  intends  to  advise,  the  same  as  any  stockholder. 

The  next  question  is.  Should  we  establish  a  rule  and  announce  that  rule  to  presidents, 
viz,  that  they  are  auHiorized  to  take  up  the  question  and  dispose  of  it  pronu>tly  on  the 
basis  that  under  no  circumstances  will  any  union  be  recognized  where  there  are  no 
unions?  It  has  been  suggested  by  some  of  the  presidents  that  they  ought  to  have  this 
authority,  feeling  that  tney  are  authorized  to  take  that  position  and  adhere  to  it.  It, 
has  been  suggested  in  this  committee  that  when  that  question  comes  up  the  president 
of  the  subsidiary  companjr  should  reply  that  he  wished  to  consider  and  would  make 
answer  the  next  day,  and  in  the  meantime  could  take  it  up  with  the  president  of  this . 
company,  and  then  nnally  report  to  the  representative  that  the  matter  had  been  care- 
fully considered  and  the  decision  reached  is  so  and  so. 

To  this  last  proposition  the  president  commented  that  it  would  then  be  perfectly 
clear  that  sudi  president  had  taken  it  up  with  this  corporatioiu 
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'  Hie  chairman  stated,  however,  that  if  he  could  be  as  certain  of  the  attitude  of  the 
association  as  the  president  he  should  not  have  much  trouble  over  the  question. 

The  chairman  called  attention  to  the  fact  that  the  association  has  already  advertised 
tliat  it  proposes  to  deal  with  the  subsidiary  companies  of  the  corporation  as  one  propo- 
sition, ana  they  purpose  to  extend  the  unions  into  all  of  the  works  in  which  the  cor- 
poration is  interested;  that  it  was  stated  at  the  meeting  of  the  presidents  ^at  if  that 
position  was  adhered  to  and  met  opposition  the  association  would  very  likely  order  a 
strike  in  all  of  the  union  mills. 

The  president  believes  such  a  strike  to  be  remote  possibility,  and  in  this  Mr.  Reid 
«nd  Mr.  Converse  agree  with  the  president. 

The  chairman  observed  that  if  the^r  were  wrong  there  is  a  pKMsibilitv  of  a  big  strike. 

Mr.  Converse  feels  that  public  opmion  would  oe  with  us  inasmucn  as  we  nad  not 
attempted  to  crush  unions  but  had  sunply  accepted  the  various  situations  as  they  were: 
that  we  had  left  the  management  at  the  individual  plants  iust  as  heretofore  and  advisea 
the  local  officers  to  use  their  judgment.  He  pointed  out  tnat  we  are  assured  by  certain 
presidents  that  they  can  run  everything  in  their  nonunion  plants.  He  firmly  believes 
that  the  association  would  never  attempt  to  call  out  their  men  at  the  plants;  that  if 
mich  were  the  case  he  would  be  in  fetvor  of  running  all  we  can  and  feeb  certain  that  the 
final  result  would  be  entirelv  in  our  fetvor. 

In  brief,  the  position  of  Mr.  Roberts  is  that  if  the  representatives  come  to  this  cor- 
poration tney  shall  be  referred  to  the  local  company;  that  the  president  should  not 
arbitrarily  decide,  but  rather  state  that  the  matter  would  be  considered  and  an  answer 

S'ven  later;  that  then  it  could  be  taken  up  by  the  local  board  and  considered.  Mr. 
oberts  does  not  believe  in  establishing  a  hard  and  fast  rule  imtil  we  know  what  the 
association  wants.  When  the  matter  is  actuallv  presented  thev  can  then  come  to  a 
decision.  We  can  then  be  positive  as  to  just  what  is  fair  and  what  ought  to  be  done. 
In  other  words,  Mr.  Roberts  does  not  approve  of  instructing  the  president  to  do  some- 
thing before  they  reach  the  bridge. 

The  president  informs  the  committee  that  there  is  in  the  air  a  well  defined  feeling 
that  the  corporation  is  indifferent  as  to  fighting  the  extension  of  the  labor  unions. 

On  a  vote  being  asked,  on  the  question  of  whether  or  not  the  members  of  the  com- 
mittee would  approve  of  fighting  the  thing  out  if  a  general  strike  were  ordered,  of  the 
members  the  majority  voted  affirmatively,  one  did  not  vote,  another  voted  in  the  neg- 
ative. Another  member  stated  in  reply  that  he  would  vote  in  favor  of  not  recognizini? 
labor  unions  anjrwhere  but  feels  that  if  50  per  cent  of  the  works  were  union  it  would 
be  rather  inconsistent  not  to  rec(»nize  them  in  the  other  50  per  cent. 

After  some  further  discussion  Mr.  Converse  put  this  proposition: 

l^at  as  a  matter  of  fact  it  is  not  a  question  of  finessing  the  situation  except  up  to  a 
certain  point;  that  the  very  worst  the  association  can  do  is  with  about  33^  per  cent 
and  he  believes  it  will  not  do  it  with  that  low  percentage;  that  if  our  president  says 
to  the  presidents  that  they  will  please  understand  that  the  United  States  Steel  Cor- 
pOTation  is  a  laige  financial  institution  and  it  expects  you  to  go  ahead  now  and  handle 
this  situation  just  exactly  as  if  the  United  States  Steel  Corporation  did  not  exist,  they 
will  be  very  careful  not  to  get  into  trouble. 

This  met  the  unqualified  approval  of  the  president,  Mr.  Steele,  and  Mr.  Reid. 

Mr.  Roberts  objects  to  the  situation  being  thrust  upon  us  that  fast.  Before  the  asso- 
ciation comes  forward,  we  should  make  a  positive  annoimcement  as  to  what  we  would 
do  or  not  do.  The  following  suggestion  brought  forth  by  Mr.  Steele  was  finally  voted 
upon  and  the  president  instruct^  to  convey  it  to  the  presidentfsj  (i.  e.  of  the  suDsidiary 
companies): 

That  we  are  unalterably  opposed  to  any  extension  of  union  labor  and  advise  subsid- 
ikry  companies  to  take  firm  plosition  when  these  questions  come  up  and  say  that  they 
ale  not  going  to  recognize  it,  that  is.  any  extension  of  unions  in  mills  where  they  do 
not  now  exist;  that  ^reat  care  should  he  used  to  prevent  trouble  and  that  they  promptly 
report  and  confer  with  this  corporation. 

June  25,  1901. 
-    labor  matters. 

The  president  stated  that  quite  a  number  of  questions  have  arisen  between  the 
various  presidents  and  himself  since  the  last  meeting  of  the  presidents  and  he  had 
disposed^of  such  questions  as  they  came  up  in  accordance  with  our  pre\dous  position. 

The  president  believes  the  labor  question  is  in  splendid  shape;  that  it  is  his  infor- 
mation that  we  are  going  through  this  trying  period  of  the  first  of  July  without  any 
serious  trouble.  It  is  probable  that  we  may  nave  some  trouble  with  the  American 
Sheet  Steel  Co.,  but  chances  are  we  will  have  no  difficulties. 

The  president  stated  that  Mr.  BuflSngton,  president  of  the  Illinois  Steel  Co.,  wanted 
to  take  pretty  radicsd  measures  with  certain  of  his  merchants  mills,  but  the  president 
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advised  him  not  to  do  00.  The  president  stated  that  the  Republic  Steel  Co.  had  asked 
him  to  postpone  acceptance  of  scale  until  the  first  week  of  July,  but  that  he  had  refused. 
He  stated  that  the  association  appears  to  be  a  little  slow  in  presenting  scales. 

July  1,  1901. 

L^BOR. 

The  president  reported  that  the  scales  of  the  association  were  signed  for  the  American 
Tin  Plate  Co.,  that  the  demand  was  made  of  the  sheet  company,  that  all  of  the  mDls 
of  the  company,  imion  and  nonunion,  should  si^  the  scale;  that  they  then  sent  for 
the  manager  of  the  hoop  company  ana  notified  Imn  to  the  same  effect.  The  managers 
of  the  sheet  and  hoop  companies  declined  to  sign  for  nonunion  mills,  and  the  conse- 

auence  is  but  50  per  cent  of  the  sheet  and  60  j>er  cent  of  the  hoop  and  75  per  cent  of  the 
ational  Steel  Mills  were  running  this  morning.  All  of  the  tm-plate  as  well  as  the 
mills  of  the  other  companies  were  running,  liie  union  mills  of  the  sheet  and  hoop 
ccmipanies  were  out.    The  scales  have  not  been  presented  to  the  National. 

The  question  now  before  the  committee  was  as  to  the  action  now  to  be  taken.  The 
president,  Mr.  Converse,  Mr.  Edenborn,  and  Mr.  Steele  thought  it  would  be  well  to 
take  no  action,  thinking  that  the  association  has  a  weak  stand  and  that  our  position 
is  a  very  good  one,  inasmuch  as  no  arbitrary  stand  has  be«i  taken  by  the  comjianies, 
but  simply  a  proposal  to  continue  business  this  year  the  same  as  last;  that  is,  signing 
the  scales  for  the  imion  mills  only.  The  president  thought  that  the  verv  worst  that 
could  happen  would  be  the  calling  out  of  our  nonunion  men  on  a  sympatnetic  strike, 
but  he  believed  that  there  was  a  very  remote  chance  of  the  association  being  able  to 
do  so.  Mr.  Roberts  is  doubtful  about  some  of  the  mills  reported  as  nonunion;  he 
fears  that  there  are  a  ^^reat  many  union  men  scattered  through  them.  Mr.  Roberts 
stated  his  position  agam  as  to  the  inconsistency  of  signing  the  union  scales  in  50  per 
cent  and  refusing  to  sign  in  the  balance.  He  states  that  if  the  union  is  a  bad  thing, 
wipe  it  out,  and  that  it  is  a  si|gn  of  weakness  to  do  otherwise.  Mr.  Steele  pointed  out 
that  Mr.  Shiver  has  no  standmg  whatever  when  he  asks  that  scales  be  signed  for  non- 
union men  because  he  is  not  a  representative. 

There  was  no  definite  action  deemed  necessary  to  be  taken  at  this  meeting  regarding 
the  situation^  and  the  subject  was  laid  over  untu  the  next  meeting,  when  it  was  proba- 
ble the  president  may  have  some  report.  Mr.  Roberts  believed  that  the  presidents 
of  the  companies  interested  should  have  been  on  the  scene  rather  than  allowed  n^o- 
tiations  to  be  conducted  by  the  mill  superintendents.  The  chairman  was  not  so 
sanguine  as  the  president  regarding  the  outcome  and  believed  that  we  ^ould  be  kept 
fully  posted  as  to  conditions. 

July  2,  1901. 

LABOR. 

The  president  presented  a  letter  from  Mr.  T.  J.  Shaffer,  president  of  the  Amak^ 
mated  Association,  addressed  to  Mr.  Warner  Arms,  vice  preiodent  of  the  American  Tin 
Plate  Co.,  in  wMcn  the  statement  was  made  that  if  the  matter  of  dispute  in  the  sheet 
and  hoop  companies  was  not  adjusted  by  the  8th  instant,  he  would  call  out  the  men 
in  the  mills  of  the  tin  plate  and  others  who  had  already  agreed  to  the  scales.    The 

President  called  for  opinions  of  the  committee  as  to  whether  or  not  the  members  would 
e  in  favor  of  conceaing  the  three  mills  to  the  association.  The  chairman  answered 
in  the  affirmative  and  stated  that  in  his  opinion  it  would  be  a  pretty  good  way  out 
of  a  bad  thing,  and  thinks  that  this  is  the  very  worst  time  of  the  very  worst  year  to  have 
any  trouble.  Mr.  Reid  concurs  in  this.  Mr.  Converse  is  not  averse  to  letting  them 
have  the  mills  above  referred  to,  because  it  is  a  good  way  out  of  a  bad  situation.  Mr. 
Edenborn  would  not  give  way  one  inch.  Mr.  Roberts  stated  that  he  would  fully  agree 
with  Mr.  Edenborn  or  he  would  be  willing  to  concede  any  nonimion  mills  in  compa- 
nies that  now  have  any  union  mills,  or  he  would  vote  in  favor  of  wiping  out  the  whole 
thing  in  all  the  mills,  but  believes  under  the  condition  to-day  it  would  be  advisable 
not  to  do  so.  Mr.  Edenborn  stated  that  a  concern  operating  with  a  union  is  pretty 
badl^  liandicapped.  The  president  suggested  the  advisability  of  sending  Mr.  Ireston 
to  Pittsburgh  to-night  to  size  up  the  situation  and  see  whether  or  not  he  can  draw  any 
conclusion  as  to  the  advisabilil^r  of  our  considering  the  concession  of  these  three  mills. 
It  was  finally  decided  to  defer  the  discussion  of  the  subject  until  after  the  regular 
scheduled  meeting  of  the  board  of  directors  of  this  company  to  be  held  this  afternoon. 

LABOR. 

There  ¥ras  i»resented  to  the  meetinff  a  rough  draft  of  letter  drawn  by  Mr.  Steele 
embodying  an  answer  it  was  proposed  to  send  to  Mr.  Shaffer  over  the  signature  of 
Mr.  Arms  in  reply  to  his  letter. 
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It  was  the  ^^eneral  opinion  of  the  members  present  that  while  the  answer  was  good 
in  main^  yet  it  should  be  modified  in  certain  respects.  It  was  finidly  suggested  that 
the  chairman  dictate  another  letter,  which  was  done,  and  met  the  approval  of  the 
committee  present.  Upon  motion,  the  president  was  instructed  to  advise  Mr  Arms 
to  write  a  letter  in  accordance  with  copy  handed  to  the  president.  It  having  been 
learned  that  Mr.  Arms  left  the  office  for  the  dav,  the  president  stated  he  would  see 
him  the  next  day,  hand  him  the  copy,  and  give  him  such  instructions  as  ^e  commit- 
tee desired. 

Mr.  Edenbom  is  of  the  impression  that  we  should  stand  where  we  are  to-day.  Mr. 
Reid  believes  if  we  take  that  position  the  tin  workers  would  be  called  out,  and  we 
really  ought  to  be  careful  what  we  do  this  year.  The  chairman  stated  that  he  would 
be  willing  to  concede  two  mills  as  union  mills,  to  sign  the  scale  for  the  McKeesport 
mill  and  to  keep  it  shut  down. 

July  2, 1901.* 

Mr.  Roberts  stated  that  in  his  opinion  you  will  have  to  face  the  situation  next  year 
and  determine  whether  you  are  going  to  have  union  labor  in  all  of  your  mills  or  not, 
Bnd  that  if  the  present  is  not  the  time  to  do  it  it  had  better  be  done  next  year.  The 
chairman  stated  that  probably  the  men  would  be  satisfied  if  they  gained  a  point;  that 
while  it  is  very  humiliating,  nevertheless  it  is  a  critical  period  and  we  had  better  tem- 
porize if  it  can  be  done.  Mr.  Reid  and  Mr.  Converse  are  in  favor  of  sending  Mr. 
Preston  to  Pittsburgh. 

July  3,  1901. 

LABOR. 

The  president  reported  that  everything  remains  the  same  as  yesterday;  that  he 
had  a  little  talk  with  Mr.  Arms  on  the  line  of  the  letter  previously  mentioned. 

It  was  the  opinion  of  the  members  of  the  committee  who  were  acquainted  with 
Mr.  Arms  Uiat  ne  is  the  right  man  to  go  and  see  Mr.  Shaffer  and  find  out  what  he 
wants  and  bring  about  an  opening,  so  that  if  possible  or  necessary  Mr.  McMurtry  and 
Mr.  Shaffer  could  be  brought  together.  The  matter  was  left  pending  the  report  of  Mr. 
Arms  to  be  made  later  of  the  talk  he  expects  to  have  over  the  telephone  with  Mr. 
Shaffer. 

July  3, 1901. 

LABOR. 

.  Mr.  Reid  reported  that  he  had  just  talked  with  Mr.  Arms  over  the  telephone.  The 
latter  stated  tnat  Mr.  Shaffer  told  him  over  the  telephone  that  he  was  very  sorry  to 
have  to  take  the  action  indicated  and  would  be  very  glad  to  see  Mr.  Arms  when  he 
came  to  Pittsburgh. 

July  6, 1901. 

LABOR. 

The  president  reported  that  Mr.  Warner  Arms  had  gone  to  Pittsburgh  and,  on  the 
basis  last  spoken  of  at  our  last  meeting,  had  quite  a  lengthy  interview  with  Mr.  Shaffer 
with  reference  to  the  American  Tin  Plate  Co.  He  did  not  discuss  other  Questions  with 
Bir.  Shaffer  except  incidentally.  The  result  was  that  the  association  nas  agreed  to 
postpone  calling  out  of  the  men  at  the  tin-plate  works  providing  a  joint  conference 
can  De  had  with  the  representatives  of  the  sheet,  hoop,  and  tin-plate  companies  with 
the  executive  committee  of  the  association  at  an  early  date  during  the  coming  week. 
Mr.  Arms  then  stated  he  would  take  it  up  with  those  companies  and  ascertain  if  it 
would  be  agreeable  to  the  respective  companies.  Mr.  Arms  desires  to  report  promptly 
tp  the  association,  so  that  it  mig^ht  issue  instructions  to  the  men  to  go  to  work  in  the 
tin-plate  mills  on  Monday  morning,  the  8th  instant. 

Tne  president  stated  that  the  question  to  decide  is  whether  representatives  should 
be  sent,  and  if  so,  just  how  they  should  be  instructed  and  who  snould  be  sent.  The 
chairman  stated  that  it  should  be  clearlv  understood  that  the  United  States  Steel  Cor- 
poration has  nothing  whatever  to  do  with  it;  that  the  representatives  of  the  t^ee  sub- 
sidiary companies  are  not  to  state  that  they  are  acting  in  concert,  or  even  by  consulta- 
tation,  with  anv  of  the  officials  of  the  United  States  Steel  Corporation.  Personally, 
the  chairman  thinks  it  wise  that  responsible  representatives  of  the  sheet,  hoop,  and 
tin-plate  companies  should  act  independently^  but  for  their  own  companies,  going 
together,  if  desired,  and  meet  Mr.  Shaffer  or  his  committee,  or  both,  with  a  view  of 
ascertaining  what  the  conditions  are  and  what  can  be  done.  The  chairman  stated 
to  tiie  president  thai  he  believed  men  big  enough  to  handle  the  situation  should  bo 

1  liMUng  held  In  afternoon  foUowing  the  meeting  of  board  of  directoca. 
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sent;  that  they  ahould  be  men  in  whom  the  president  has  confidence.  The  chairman 
endeavored  to  impress  upon  them  the  fact  thiBit  each  represents  his  own  company  only 
and  believes  that  this  is  very  important.  The  chairman  thinks  that  either  the  presi- 
dents of  the  companies  or  representatives  selected  by  the  president,  good  men,  of 
responsibility,  ana  who  would  be  satisfactory  to  Shaffer,  should  attend  the  conference. 

Mr.  Roberts  stated  that  he  thinks  it  very  desirable  to  open  negotiations,  if  possible, 
and  agrees  with  the  chairman. 

Mr.  Edenbom  is  in  a  little  doubt  whether  parties  representing  the  ^ree  companies 
should  go  together,  and  yet  it  may  be  wise  to  do  so  just  at  this  time.  He  would  instruct 
the  men  that  ^e  limit  under  all  circum.stance8  would  be  the  granting  of  the  mills  that 
were  union  last  year,  and  for  which  the  scale  was  signed  a  year  ago,  and  would  sign 
for  such  mills  now,  but  does  not  believe  in  conceding  one  iota  more. 

The  chairman  explained  his  opinion  that  the  men  who  go  should  be  pretty  big 
men  and  able  men,  who  if  necessarv  might  be  competent  to  decide  pretty  promptly 
what  to  do;  they  should  be  men  with  sense  enough  not  to  be  antagonistic  to  me  views 
here  without  full  consultation  with  New  York. 

Mr.  £denb(»ii  would  distinctly  say  that  they  have  not  the  right  to  go  beyond  a 
simple  agreement  with  the  mills  in  dispute,  but  no  additional  mills. 

Tne  president  agrees  with  Mr.  Edenbom  except  that  he  would  not  be  so  decided 
with  reference  to  the  De  W.  Wood  mill  if  it  came  to  that  as  a  final  question.    The 

£  resident  believes  that  the  association  would  not  be  in  accord  with  the  views  of  Mr. 
[cMurtry. 

In  response  to  an  inquiry  from  the  chairman,  the  president  stated  that  he  had  been 
assured  by  the  head  of  the  financial  house  that  he  will  stand  by  whatever  action  the 
president  thinks  best.  The  president  has  al  so  stated  that  the  junior  partners  expressed 
themselves  as  very  anxious  to  have  this  matter  settled,  but  did  not  at  any  time  state 
that  it  should  be  settled. 

The  chairman  called  attention  to  the  fact  that  it  seems  from  the  statements  made 
to  be  clearly  understood  what  policy  ought  to  be  pursued. 

The  president  stated  that  he  thought  Mr.  Smith  should  not  be  sent,  because  it  would 
place  him  in  an  exceedingly  awkward  position  in  view  of  what  has  already  occuired. 
Mr.  Preston,  of  the  hoop  company,  he  thinks,  would  be  a  very  good  man.  The  presi- 
dent will  talk  the  matter  over  with  Mr.  McMurtry  as  to  whom  it  would  be  best  to  send. 

The  chairman  stated  that  he  regards  Mr.  McMurtry  as  a  very  able,  conscientious 
man;  nevertheless  it  may  be  that  he  is  so  grounded  in  his  beliefs  concerning  these 
troubles  that  he  has  been  a  little  inclined  to  not  volunteer  to  us  the  information  con- 
cerning the  two  mills  we  ought  to  have.  The  chairman  does  not  believe  in  criticism 
of  a  man  in  that  position,  every  one  being  liable  to  make  mistakes,  yet  he  doubted 
whether  Mr.  McMurtry  would  like  to  go  and  meet  the  association  representatives. 

July  8, 1901. 
labob — instbucnons  to  confbbebs. 

The  president  reported  that  Mr.  Preston  would  have  the  whole  matter  practically 
in  his  hands  and  act  in  the  capacity  of  chairman.  It  is  the  belief  of  the  president  that 
Mr.  Preston  is  well  able  to  handle  the  situation. 

Mr.  Converse  thinks  that  the  nature  of  Mr.  Shaffer's  utterances  to  the  press  seem  to 
him  a  preparation  for  a  letdown. 

The  president  feels  that  Mr.  Shaffer  thinks  we  have  made  a  decided  concession 
already  and  that  all  they  need  to  do  is  to  stand  firmly  in  their  demands  and  we  will 
accede  to  them.  He  is  inclined  to  think  that  Mr.  Preston  will  have  a  "pretty  hard 
row  to  hoe "  if  he  succeeds  in  doing  business  on  the  basis  that  has  been  outlined  to 
him,  and  that  if  Shaffer  is  not  talking  purely  for  effect  we  may  have  to  meet  the  other 
question. 

WELLSVILLE  MILL. 

The  president  reported  that  the  superintendent  of  the  Wellsville  sheet  mill  down 
on  the  Ohio  River  nad  discharged  12  men  who  were  endeavoring  to  institute  a  lodge. 
Later  in  the  meeting  the  chairman  read  an  associated  press  dispatch  referring  to  this 
and  stating  that  the  men  were  discharged  on  Saturday  last  and  that  Shaffer  had  an- 
nounced that  the  men  would  have  to  be  reinstated  before  any  conference  could  be 
had. 

The  president  stated  that  he  then  had  no  positive  information  as  to  the  time  these 
men  were  dischaiged,  but  it  later  developed  that  it  was  done  prior  to  Saturday,  the 
6th  instant.    The  president  thinks  it  was  done  under  old  instructions. 

Mr.  Edenbom  considers  that  any  further  concession  to  the  association  beyond  whai 
we  have  already  agreed  would  be  fatal  and  one  of  the  most  dangerous  things  to  do. 
He  believes  that  we  have  the  matter  well  in  hand  and  that  even  if  we  have  to  face  m 
tin-plate  strike  we  should  not  give  in  to  labor. 
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The  chairman  firmlv  believes  that  if  Mr.  Sha£fer  succeeds  in  having  the  scalea 
signed  for  the  three  mills  referred  to  that  that  will  settle  the  whole  matter.  He  believes 
tlutt  we  are  now  confronted  with  a  situation  that  is  certainly  involved  in  a  ^ood  deal 
of  danger;  that  we  may  before  we  know  it  be  in  trouble  and  not  able  to  extricate  our- 
selves without  very  serious  loss;  that  we  must  therefore  weigh  the  question  with  care 
and  caution  and  must  be  fully  advised  from  time  to  time  what  is  being  done  and  what 
is  expected  to  be  done. 

On  the  subject  of  the  discharge  of  the  12  men  the  chairman  stated  that  although 
the  president  has  offered  little  positive  opinion  r^arding  labor  unions  and  their 
extension,  nevertheless  he  does  not  believe  the  preeident  would  have  advised  the  dia- 
chaige  of  these  men  last  Saturdav.  To  this  me  president  agreed.  The  chairman 
then  called  attention  to  the  fact  that  this  certainly  emphasises  the  proposition  that 
the  superintendent  of  mills  ought  to  be  in  constant  communication  with  the  con- 
trolling authorities  of  the  respective  companies,  and  that  the  presidents  should  be  in 
constant  communication  witn  this  company.  The  president  stated  that  there  were 
times  when  this  was  not  feasible. 

Mt.  Roberts  thinks  we  have  been  lacking  in  full  and  accurate  information  as  to 
what*  the  situation  is  in  these  different  mills  and  that  it  seems  to  him  that  unions 
extend  further  through  those  mills  than  it  was  represented  by  the  officers  of  the  com- 
panies that  they  do.  He  fears  that  lodges  are  established  tlirough  the  sheet  mills  to 
a  greater  extent  tibian  we  had  supposed. 

Mr.  Eberbom  pointed  out  that  it  took  but  a  few  men  to  organize  and  that  all  that 
were  actually  needed  were  three  men.    The  association  allows  this  in  special  cases. 

PLAN  OP  ACTION. 

On  the  question  as  to  what  ought  to  be  done  Mr.  Reid  stated  that  he  would  settle 
the  matter  on  the  very  best  terms  possible  and  as  quickly  as  possible  and  have  no  row 
now.  In  this  the  chairman  and  Mr.  Roberts  agroe.  Mr.  Edenbom  does  not  agree 
with  this.  Mr.  Edenbom  believes  that  it  should  not  be  a  condition  precedent  that 
the  12  men  taken  out  should  be  reinstated  first.  Let  those  men  rest  where  they  are. 
The  mill  is  not  a  union  mill  because  it  has  not  been  recognized  by  the  owners  as  a 
union  mill.  If  the  owners  of  the  mill  had  allowed  lodges  to  be  formed  in  this  mill, 
had  Bifi:ned  scales  for  the  mill,  and  in  every  way  treated  with  the  union  regarding  this 
mill  Mi.  Edenbom  would  certainly  favor  the  installation  of  the  12  men.  Mr.  Eden- 
bom says  that  under  the  present  conditions  he  would  do  nothing. 

Mr.  Converse  stated  that  so  long  as  negotiations  were  pending  it  could  be  rightfully 
considered  by  Mr.  Shaffer  that  the  removal  of  these  men  was  unfair,  and  he  would  be 
in  fskVOT  of  explaining  that  it  was  a  mistake. 

Mr.  Roberts  stated  that  in  his  judgment  practically  all  of  the  mills  referred  to  were 
mOTe  or  less  union  mills,  and  by  that  meant  they  contain  more  or  less  union  labor. 
He  th^efore  sees  no  reason  or  ^ood  g[round  why  we  should  refuse  to  recognize  union 
labor  in  one  mill  and  treat  with  it  m  another.  Based  on  the  conditions  which  he 
believes  exist  to-day,  he  is  in  favor  of  making  the  best  possible  settlem^it  we  can 
with  the  amalgamated  peopla  at  this  time. 

The  chairman  sums  it  up  by  saying  that  the  questions  of  Mr.  Reid  and  Mr.  Roberts 
are  not  for  the  purpose  of  getting  over  a  troublesome  period,  but  because  he  believes 
that  union  labor  is  more  or  less  m  all  these  companies,  and  if  we  treat  with  it  at  all 
lor  some  we  should  treat  with  all. 

The  president  stated  that  he  will  do  whatever  this  committee  wants  him  to  do.  He 
stated  further  that  he  has  changed  his  attitude  because  of  the  conditions  as  they 
exist  to-day  and  that  he  would  act  very  differently  now  from  what  he  would  do  a 
week  ago.  He  would  now  approve  of  meeting  the  people  and  making  the  best  airange- 
ment  possible  and  leam  what  they  wanted.  That  is,  this  would  be  up  to  a  certain 
point,  viz,  where  they  demand  all  or  nothing. 

Mr.  Edenbom  stated  that  in  case  the  n^otiators  offered  to  give  them  the  three  mills 
and  that  Mr.  Shaffer  should  demand  all  or  nothing  the  representatives  should  odl  his 
attention  to  the  fact  that  if  he  called  out  the  tin-plate  works  he  did  so  at  his  own  risk, 
that  scales  were  signed  by  that  company  with  full  knowledge,  and  that  they  and  no 
Other  broke  the  contract. 

The  chairman  stated  that  he  agrees  substantially  with  the  opinions  of  Mr.  Roberts 
and  Mr.  Reid,  as  he  understands  them:  that  he  is  in  bvor  of  makiiig  the  very  best 
possible  settlement  possible,  and  would  have  been  in  favor  a  week  ago  u  he  had  known 
the  facta  of  recognizing  the  McEeesport  mill,  the  Scottdale  mill,  and  the  Beaver 
Meadow  mill.  The  chairman  stated  that  the  negotiators  should  not  bum  their  bridges^ 
00  to  speak;  that  they  should  be  in  constant  communication  with  the  president  of 
this  company,  so  that  all  interested  may  be  fully  advised  of  what  is  transpiring  and 
Anyone  who  wishes  to  give  advice  on  the  subject  may  be  able  to  give  it.    The  chair- 
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man  further  stated  that  in  r^rd  to  this  question  when  he  was  certain  what  the  opinion 
of  the  majority  was  he  would  be  in  favor  of  it  in  every  respect  whether  it  was  m  har- 
mony with  his  original  opinion  or  not. 

The  chairman  complimented  the  tin-plate  people  on  the  admirable  management 
of  their  business,  and  feels  that  if  Mr.  Keid  had  been  in  charge  of  the  business  of  the 
hoop  and  sheet  mills  he  woidd  have  settled  this  long  a^. 

Tne  chairman  stated  that  we  all  labored  under  the  impression  based  on  the  state- 
ment of  the  president  that  we  could  keep  so  close  track  that  we  would  know  pretty 
well  what  the  men  were  doing;  but  that  if  this  union  at  McKeesport  mill  haa  been 
formed  between  last  April  and  the  time  the  presidents  were  here  we  did  not  have  the 
information. 

The  president  stated  that  in  view  of  the  conditions  we  will  have  to  settle  this  strike; 
it  is  not  that  we  have  to  do  so  if  we  had  taken  the  definite  position,  but  all  conditions 
considered  he  believes  that  this  committee  can  not  do  else  than  as  suggested  by  Mr. 
Reid. 

The  chairman  stated  that  it  has  been  suggested  that  Mr.  Shaffer  knows  from  time  to 
time  that  we  are  not  entirely  of  one  opinion  with  reference  to  what  ought  to  be  done, 
and  he  wants  to  say  that  he  can  not  believe  any  member  of  this  committee  has  evei 
mentioned  the  subject  outside  of  this  room;  and  if  not,  how  can  Mr.  Shaffer  knowl 
The  president  replied  that  at  the  presidents'  meeting  it  was  pretty  well  understood 
that  we  were  not  a  unit  on  this  question. 

July  8,  1901. » 

LABOR. 

The  president  reported  no  change  in  the  situation. 

Mr.  Koberts  suggested  that  the  committee  should  receive  more  information  as  to 
the  mills  which  are  reported  to  be  nonunion.  It  is  the  belief  of  Mr.  Roberts  that  the 
representatives  in  conference  should  not  express  an  ultimatum  without  consulting 
this  office. 

Mr.  Edenbom  stated  that  he  believed  the  reinstatement  of  those  men  is  one  of  the 
worst  moves  in  this  controversy.  He  believes  that  Mr.  Shaffer  takes  the  position  that 
the  only  basis  on  which  the  conference  should  proceed  is  that  all  of  the  sheet  and  steel 
and  hoop  mills  should  sign  the  scale;  that  it  would  be  foolish  to  reinstate  the  men, 
but  that  if  he  claims  only  the  signing  for  the  three  mills  he  would  favor  agreeing  to 
Mr.  Shaffer's  position. 

Mr.  Steele  stated  that  he  believed  that  these  men  should  be  put  back;  that  it  was 
a  mistake  to  remove  them.  Mr.  Steele  thinks  it  is  not  necessary  to  decide  now  on  any- 
thing but  these  three  mills. 

Alter  some  discussion  the  following  motion  was  offered  by  Mr.  Steele  and  duly 
carried: 

*' First.  That  the  12  men  discharged  should  be  reinstated  if  reauested. 

''Second.  If  the  several  representatives  of  the  sheet-steel  ana  hoop  and  tin-plate 
companies  taking  up  negotiations  with  Mr.  Shaffer  and  endeavoring  to  effect  settle- 
ment on  the  basis  of  conceding  to  the  union  the  three  mills  that  were  in  dispute, 
including  McKeesport,  Beaver  Meadow,  and  Scottdale,  failed  to  reach  prompt  settle- 
ment on  that  basis,  they  should  prolong  negotiations  imtil  an  opportunity  can  be  had 
for  further  conference  with  the  president  of  this  corporation." 

The  president  reported  that  Mr.  McMurtry  had  informed  him  at  noon  that  if  the  three 
mills  were  conceded,  especially  McKeesport,  after  we  had  decided  to  shut  it  down, 
he  would  lose  his  superintendent. 

The  president  explained  his  opinion  that  the  handling  of  the  matter  at  Wells ville 
was  very  bad,  but  Mr.  Smith  evidently  carried  out  these  old  instructions.  The  chair- 
man asked  the  opinion  of  the  committee  as  to  the  understanding  of  the  substance  of 
instructions.  The  reply  was  that  it  is  exactlv  as  Mr.  Steele  stated.  The  representa- 
tives are  not  to  conclude,  but  leave  an  open  aoor,  so  that  the  matter  can  be  presented 
here  if  necessary. 

July  11, 1901. 

LABOR. 

The  president  reported  that  Mr.  Preston  had  communicated  to  him  through  Mr. 
Gary  to  the  effect  that  the  representatives  had  met  Mr.  Shaffer,  he  believed,  this 
morning;  that  Mr.  Preston  is  loready  in  conference  with  them;  that  a  good  deal  of 
talking  was  going  on  on  the  part  of  the  representatives  of  Uie  association,  and  that  Mr. 
Preston  and  nis  colleagues  were  allowing  them  to  go  ahead  and  let  it  drift  along  in  the 
way  that  was  outlined  to  Mr.  Preston. 

iContiiiaatlon  of  morning  meeting,  and  not  separately  dated. 
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July  12, 1901. 

LABOR. 

Mr.  Steele  reported  to  this  meeting  that  an  informal  talk  over  the  labor  situation 
had  taken  place  this  morning  between  such  of  the  directors  as  coidd  be  reached  at 
that  time,  and  there  were  present  Messrs.  J.  P.  Morgan,  H.  H.  Rogers,  Robert  Bacon, 
Abram  Hewitt,  Charles  Steele,  and  the  president  of  this  company;  that  during  this 
talk  the  whole  labor  situation  was  again  »)ne  over,  and  it  was  the  opinion  of  those 
present  that  it  was  necessary  to  give  some  definite  decision  in  order  that  the  president 
might  instruct  Mr.  Preston  with  reference  to  what  answer  he  should  make  to  the  Ajnal- 
gamated  Association ;  that  it  was  the  unanimous  opinion  of  those  present  that  we  should 
sav  we  were  willing  to  sign  the  scales  in  all  of  our  union  mills  as  we  had  last  year  as 
submitted,  but  that  we  refuse  to  negotiate  with  the  association  in  any  particular  for 
the  mills  known  as  nonunion  mills.  Mr.  Steele  also  reported  that  tne  members  of 
the  finance  committee  were  in  favor  of  this  disposition,  and  had  adopted  a  recom- 
mendation to  that  effect. 

After  some  discussion  between  members  of  the  executive  committee  present  it  was 
moved  by  Mr.  Reid  that  this  committee  does  hereby  make  the  same  recommendation; 
all  voted  in  fotvor  thereof  except  Mr.  Roberts,  who  voted  in  the  negative.  On  motion 
duly  carried  the  president  of  the  company  was  instructed  to  issue  the  necessary  instruc- 
tions in  the  matter. 

April  1, 1902. 
lorainb  btbel  oo. — dook  laborers. 

There  is  a  peculiar  condition  existing  at  Loraine.  The  Loraine  Steel  Co.'splant 
is  entirely  nonunion.  The  dock  laborers  there  belong  to  the  Dock  Labcn^rs'  Union, 
but  have' never  been  recognized.  The  Loraine  Steel  Co.  has  always  paid  the  same 
wages  as  paid  on  all  other  docks.  The  question  that  presents  itself  this  year  is  some- 
what different  from  prior  years,  owin^  to  the  fact  that  the  dock  union  comd  not  afford 
to  call  out  their  workmen  on  the  docxs,  whereas  this  year  all  of  the  other  union  men 
emploved  by  other  companies  belonging  to  the  United  States  Steel  Corporation  can 
be  called  out  if  Loraine  does  not  recognize  them  as  the  others  do.  I  am  somewhat  at 
a  loss  in  the  matter.  I  do  not  like  to  stir  up  the  question,  nor  do  I  want  them  acknowl- 
edged, because  of  the  effect  it  may  have  on  the  other  men  at  the  Loraine  plant.  Mr. 
Ooolidge  stated  that  he  would  prefer  not  to  acknowledge  and  make  his  fight,  but  that 
it  might  result  seriously.  The  matter  is  complicated,  m  view  of  the  fact  that  we  con- 
template adding  to  our  works  at  Loraine.  I  would  be  inclined  to  tell  Coolidge  to  do 
the  oest  he  can  under  the  circumstances,  and  if  necessary  recognize  them  rather  tiian 
precipitate  trouble. 

The  Chairman.  I  think  he  can  settle  it  this  way,  and  would  suggest  that  he  state 
that  he  can  not  sign  the  scale,  but  is  perfectly  willing  to  go  on  same  as  if  the  scale  were 
signed.    Any  other  rule  would  be  a  departure  from  our  rule  at  the  Loraine  plant. 

Mr.  Steele.  I  suggest  Mr.  Coolidge  be  instructed  to  do  the  very  best  he  can,  and  if 
necessary  to  sign. 

On  motion,  duly  seconded,  it  was  voted  that  the  last  suggestion  be  adopted. 
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APPBNDEC  X.— AmDAVrrS  PBXSXKTXB  BY  THX  AMXBICAN  7XDXRATIOV 
OF  LABOB  BXQABDINa  ACTION  OF  TTNITBD  STATXS  STXXL  COBPOBA- 
TION  DUBmO  THX  TIN-PLATX  STBIKX  OF  1909. 

Numerous  affidavits  were  made  by  the  organizers  of  the  American  Federation  of 
Labor  and  of  the  Amalgamated  Association  to  the  effect  that  during  the  month  of  July 
and  August,  1909,  they  were  forcibly  prevented  from  holding  meetings  in  the  town  of 
Vandergrift,  Pa.,  and  Moigantown,  W.  Va.  These  affidavits  were  presented  in  a 
document  entitled  "Statement  and  Evidenqa  in  Support  of  Petition  and  Charges 
Presented  to  the  President  of  the  United  States  against  the  United  States  Steel  Cor- 
poration by  American  Federation  of  Labw,  Washington,  D.  C,  1910."*  The  prin- 
cipal affidavits  are  reproduced  below. 

ExHiBrr  1. 

Several  oi^nizers  for  the  Amalgamated  Association  of  Iron,  Steel,  and  Tin  Workers 
went  to  Vandergrift,  Pa.,  about  July  1,  1909,  leaving  Mr.  George  Evans,  William 
Hilton,  and  George  Bender  there  while  I  returned  to  rittsburg  in  the  interest  of  the 
organization.  I  returned  to  Vandergrift  Friday,  July  9j  in  going  up  on  the  train  I  met 
Mr.  A.  Jenkins  and  Fomy  James,  organizers  of  the  Umted  Mine  Workers  of  America, 
who  informed  me  that  they  were  going  to  Vandergrift,  as  they  were  ^ing  to  see  some 
of  the  men  working  ill  the  mines  in  that  vicinity,  inviting  me  to  go  with  them,  as  they 
knew  some  of  the  men  employed  at  the  mills.  We  arrived  in  Vandergrift,  Pa.^  about 
noon  July  9,  made  inquiries  regarding  persons  working  in  the  mill,  and  were  directed 
to  Vandergrift  Heights.  We  went  there  at  once  and  found  the  men  were  anxious  to 
organize. 

Mr.  Jones  and  I  remained  there  about  one  and  a  half  hours,  and  the  men  requested 
that  we  return  that  evening  about  6.30  p.  m.  and  they  would  have  a  list  of  names  for  us. 
I  reported  the  matter  to  the  other  organizers,  and  it  was  agreed  to  meet  the  men  in 
Vandergrift  Heights.  Mr.  Greorge  Bender,  William  Hilton,  George  Evans,  and  I  went 
to  Vandergrift  Heights  as  agreed.  On  arriving  there  we  leameof  that  the  men  whom 
we  had  talked  to  had  bemi,  threatened  with  discharge  and  the  men  were  uneasy,  so  we 
decided  to  leave  until  everything  was  in  better  condition  for  the  men  to  talk.  We 
were  returning  to  Vandergrift,  Pa.,  when  Labanna  Steele  and  Mr.  Dunn,  who  were 
watchmen,  and  a  minor  bossing  job,  lead  a  mob  attacking  us.  I  tried  to  point  out 
to  them  that  we  were  there  for  tne  purpose  of  discussing  the  Question  of  organization, 
when  I  was  struck  alongside  of  the  head  with  a  broom  hanale  in  the  hands  of  Mr. 
Steele ,  Mr.  Dunn  smashing  my  glasses  at  the  same  time.  A  number  of  others  assaulted 
us.  One  of  the  men  in  the  mob  struck  at  Mr.  Hilton  with  a  knife.  We  were  then 
taken  down  through  the  principal  streets  of  Vandergrift  by  Mr.  Steele  and  Dunn,  and 
the  mob  following.  We  were  then  placed  on  a  train  with  a  warning  never  to  return. 
And  up  to  the  present  time  it  is  unsafe  to  enter  the  town,  as  you  are  in  danger  of  being 
attacked  at  any  moment.  We  have  failed  to  secure  a  nail  or  a  vacant  lot  to  hold  a 
meeting  because  the  property  owners  are  afraid  the  American  Sheet  &  Tin  Plate  Co. 
will  make  it  so  unpleasant  that  they  will  be  compelled  to  leave  the  community. 

(Signed)  Llbwblltn  Lewis. 

State  of  Pennsylvania,  County  of  Allegheny ^  s$: 

Before  me,  the  subscriber,  a  notary  public  of  the  State  and  county  aforesaid,  per- 
sonally appeared  Llewellyn  Lewis,  the  deponent  named  in  the  statement  on  the 
opposite  side  of  this  page,  who  being  duly  sworn  according  to  law,  doth  depose  and 
say  that  the  facts  set  forth  in  the  foregoing  statement  are  true,  to  the  best  of  his  knowl- 
e<^  and  belief. 

(Signed)  Llbwblltn  Lewis. 

Sworn  and  subscribed  this  29th  day  of  December,  A.  D.  1909,  before  me. 
[seal.]  (Signed)  Eva  A.  Milne, 

Notary  FubUc. 

I  This  statement  is  printed  in  the  Journal  of  Proceeding  of  the  National  Lodge  of  the  Amalgamated 
Association  of  Iron,  Steel,  and  Tin  Workers,  1910,  pp.  8880-8927. 
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Exhibit  2. 

State  of  Pennsylvania,  Couviy  of  Allegheny,  w: 

Before  me,  a  notary  public  in  and  for  said  county  and  State,  personally  appeared 
Robert  Edwards,  of  Martin's  Ferry,  State  of  Ohio,  who  being  duly  sworn  by  me, 
deposeth  and  says:  That  on  July  3, 1909,  he  was  engaged  as  an  organizer  for  the  Amal- 
gamated Association  of  Iron,  Steel,  and  Tin  Workers  of  North  America,  and  was  sent 
by  said  organization  to  Vandergrift  and  Apollo,  in  the  State  of  Pennsylvania;  and 
that  while  serving  in  that  capacity  on  or  about  July  22,  he  was  engaged  in  the  distribu- 
tion of  circulars  among  the  mill  men  in  the  borough  of  Vandergrift,  and  while  so 
engaged  he  was  on  the  altemoon  of  that  day  accosted  on  the  streets  of  Vandergrift  liy 
one  Jack  Mclntyre,  who  was  then  emploved  as  a  boss  or  foreman  in  the  galvanifciiig 
department  of  the  Vandergrift  mills  of  the  American  Sheet  &  Tin  Plate  Go.  That 
Mclntyre,  with  8  or  10  men,  to  deponent  unknown,  asked  him  what  his  business 
was,  and  when  told  and  given  copies  of  the  circulars  that  deponent  was  distributing, 
Mclntvre  told  him  that  he  was  not  wanted  in  that  locality  and  he  must  leave  town: 
that  Mclntyre  and  those  who  were  in  company  with  him  encircled  him  and  ordered 
him  to  go  to  the  depot  and  leave  on  the  next  train;  that  while  on  his  way  to  the  depot 
he  eluded  the  crowd  and  sought  refuge  in  the  post  office  until  the  train  had  left  the 
town.  When  he  came  out  of  the  post  office  he  was  again  approached  by  Mclntyre 
and  told  that  he  must  leave  town  and  not  return,  and  that  if  he  did  return  he  would 
be  taken  out  in  a  box.  Deponent  further  sajrs  that  he  had  arranged  for  a  public 
meeting  to  be  held  on  a  vacant  lot  rented  by  him  for  that  purpose  in  the  borough  of 
Apollo  on  the  evening  of  July  31,  1909;  that  a  day  prior  to  that  time  Mr.  Cochran, 
from  whom  the  lot  had  been  rented,  came  to  William  Edwards,  one  of  the  organizers, 
who  had  acted  as  the  representative  of  Robert  Edwards,  and  asked  him  to  siurender 
the  receipt  and  allow  hun  (Cochran)  to  return  the  money  paid  for  it,  giving  as  his 
reasons  that  if  he  permitted  the  property  to  be  used  for  a  labor  meeting  that  his  business 
interests  in  the  community  would  be  ruined.  The  request  was  refused  and  the 
meeting  held  under  the  protection  of  John  Kennedy,  chief  of  police  of  the  borough 
of  Apouo,  after  advising  deponent  to  go  to  the  meeting  prepared  for  trouble. 

After  the  adjournment  of  the  meeting,  at  or  about  7.15  o'clock  p.  m.,  he.  in  company 
with  William  Edwards,  David  Watkins,  Reese  Jones,  John  Edwards,  ana  foiu  otners, 
returned  to  the  Parks  Hotel,  where  they  were  registered  guests;  that  at  or  about  8.30 
o'clock  p.  m.  Oscar  Lindquiat,  superintendent  of  the  Vandergrift  works  of  the  Ameri- 
can Sheet  &  Tin  Plate  Co.,  callea  at  the  hotel  and  asked  for  an  interview  with  him; 
that  he  J  together  with  William  Edwards  and  David  Watkins,  went  to  a  room  with 
Lindquifit,  who  asked  them  what  their  business  was.  On  being  told  Lindquist  said 
that  they  were  not  wanted  there  and  that  they  would  have  to  leave.  Deponent  claimed 
that  they  were  exercising  their  rights  as  American  citizens  as  guaranteed  to  them  bv 
law.  That  Lindquist  then  replied  that  his  word  was  the  law;  that  he  was  the  Scottish 
chief  in  that  valley,  and  that  what  he  said  must  go.  That  Lindquist  told  Edwards 
and  his  companions  that  he  would  give  them  one  hour  to  get  out  of  town,  and  that  if 
they  failed  to  do  so  he  would  get  them  out  if  he  had  to  burn  the  hotel  down.  That 
while  this  interview  was  taking  place  a  crowd  had  assembled  on  the  street  outside  the 
hotel,  upwards  of  200  people  being  present;  that  the  crowd  rt;mained  about  the  hotel 
imtil  about  12  o'clock  midnight,  when  Burgess  Steele,  of  Apollo,  came  to  the  hotel  and 
told  them  that  his,  the  burgess's  power  was  gone,  and  that  he  coidd  not  control  the  crowd 
any  longer,  and  that  they  could  only  be  appeased  by  the  promise  that  the  organizers 
would  leave  town  the  following  morning,  and  that  was  the  only  way  by  wodch  he 
could  avert  bloodshed;  that  the  promise  was  given  the  burgess,  and  that  he,  the 
burgess,  in  company  with  another  man,  retumea  to  the  hotel  on  the  following  morning 
to  see  that  the  organizers  would  leave  on  the  first  train. 

Deponent  further  says  that  the  borough  of  Apollo  is  situated  a  distance  of  about  2 
miles  from  the  borough  of  Vandergrift;  mat  they  are  in  different  counties;  that  Oscar 
Lindquist  resided  then  in  the  borough  of  Vandergrift;  that  a  large  number  of  the 
men  who  composed  the  crowd  that  congregated  about  the  Parks  Hotel  were  also  resi- 
dents of  the  boroughs  other  than  Ai>ollo. 

Witness  my  hand  and  seal  this  29th  day  of  December,  A.  D.  1909. 

RODBBT  EdWABDB.     [sEAL.]    • 

Sworn  to  and  subscribed  before  me  this  29th  day  of  December,  A.  D.  1909. 
[seal.]  Eva  A.  Milne, 

Notary  Public. 
My  appointment  dated  April  28, 1909.    My  commission  expiree  end  next  session  of 
senate. 
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Exhibit  6. 
proclamation. 

After  congratulating  the  people  of  Vandergrift  and  the  adjoining  borougha  on  the 
measure  of  peace  and  prosperity  which  now  pervades  the  community,  I  know  that  I 
voice  the  sentiment  of  all  eood  people  in  saying  that  we  would  deplore  anything  that 
would  mar  the  peace  and  naimony  which  now  pervades  the  entire  community,  and 
this  is  particularly  so  as  regards  Vandergrift  borough.  It  is  therefore  a  matter  of 
regret  that  outside  influences  seem  to  be  at  work,  the  accomplishment  of  which 
would  only  tend  to  disturb  the  peace  and  order  of  the  borough  of  Vandergrift.  I  re- 
fer to  marches,  parades,  meetings,  and  demonstrations  by  persons,  mo^y  nonresi- 
dents, and  which  could  have  no  other  effect  than  to  engender  ill  feeling  among  our 
citizens  and  neighbors. 

As  the  corporate  officer  of  the  borough  of  Vandergrift,  Pa.,  charged  with  the  main- 
tenance of  the  peace  and  order  of  the  ooiough,  I  can  not  tolerate  or  permit  any  such 
conditions  to  exist. 

Now,  know  ye  that  I,  James  H.  Chambers,  buigess  of  the  borough  of  Vandeigrift, 
Pa.,  by  and  under  authority  and  power  in  me  vested  by  law,  do  hereby  (until  such 
time  as  may  seem  more  expedient)  forbid  the  assembling  of  persons  in  large  crowds 
upon  the  streets,  alleys,  highways,  or  private  properties,  and  all  marches,  parades, 
public  meetings,  or  any  other  public  demonstration  within  the  borough  limits,  and 
all  persons  are  commanded  to  follow  their  usual  avocations  in  their  usual  quiet  way. 

Given  under  my  hand  and  seal  this  31st  day  of  August,  1909. 

[seal.]  James  H.  Chambbbs,  Biargest. 

Supplement  to  Exhibit  8. 

Apollo,  Pa.,  November  ff ,  1909. 
To  the  officers  of  the  American  Federation  of  Labor: 

Gentlemen:  I  feel  that  I  can  offer  something  that  will  g[ive  your  honorable  body 
some  idea  of  the  condition  of  things  in  the  mills  at  Vandergrift.  I  have  been  working 
for  the  American  Sheet  &  Tin  Mills  in  Vandergrift,  Hyde  Park,  Leechburg,  and  the 
old  Apollo  mill,  in  the  capacitv  of  shearman  for  10  years,  and  they  found  no  fault  with 
my  work.  When  working  at  Hyde  Park,  September  9-10, 1909, 1  worked  as  shearman, 
and  after  paying  my  help  I  was  in  debt  5  cents  for  the  two  days. 

When  the  A.  F.  of  L.  opened  its  meetings  in  Apollo,  the  men  of  the  mills  were  for- 
bidden to  go  to  those  meetings,  but,  however,  my  wife  and  my  sister-in-law  went, 
and  because  of  this  me  and  my  brother-in-law  were  discharged.  We  were  reported 
by  a  man  that  works  for  the  steel  company.  This  man  \b  my  neighbor.  He  and  his 
wife  watched  the  meetings  of  the  federation,  and  then  he  would  carry  the  report  to 
the  mills. 

If  there  are  any  notes  or  figures  wanted  to  back  this  up  I  can  furnish  them. 

When  I  was  discharged  on  September  16,  1909,  there  was  no  fault  to  find,  only  that 
I  would  not  promise  to  keep  my  family  away  from  the  meetings  of  the  Federation  of 
Labor.    This  I  would  not  do,  and  so  I  got  my  time. 

(Signed)  D.  P.  Botbr. 

State  of  Pennsylvania, 

County  of  Armstrong ^  ss: 
.  Before  me,  a  notary  public  in  and  for  said  county  and  State,  personally  appeared 
D.  P.  Boyer,  who,  b^ng  duly  sworn,  says  that  the  foregoing  statements  are  true  and 
correct  to  the  best  of  his  knowledge  and  belief. 

(Signed)  D.  P.  Boyer. 

Sworn  to  and  subscribed  this  22d  day  of  November,  1909. 

[seal.]  (Signed)  Mart  W.  Hsnbt,  Notary  Public. 

Commission  expires  January  16, 1913. 
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APPBNDEC  F.— OHAKACTBB  AND  SEVERITT.OF  THE  WOBK  IN  PBODtJC- 
TIVS  OCCUPATIONS  IN  1896  AND  IN  1910. 

In  order  to  show  clearly  just  what  were  the  relative  conditions  attending  the  work 
in  particular  occupations  in  1895  and  how  they  compare  with  the  situation  at  the 
present  time,  a  careful  description  of  the  processes  and  occupations  in  each  department 
as  they  existed  in  1895  has  been  prepared  by  a  superintendent  from  the  records  o^ 
one  of  the  large  steel  mills,  and  is  shown  herewith.  This  description,  it  should  be 
noted,  shows  not  only  the  duties  performed  by  the  men  in  the  various  occupations  but 
in  a  concise  way  the  severity  of  the  work  and  the  conditions  under  which  it  was  done. 
This  description  may  be  compared  either  with  the  general  outline  of  processes  in 
Chapter  II  of  this  volume  or  with  the  elaborate  description  of  occupations  presented 
in  Volume  I  of  this  series.  In  order  to  bring  out  the  principal  points,  certain  com- 
ments as  to  the  relative  situation  in  1910  have  been  added  in  connection  with  each 
occupation  or  group  of  occupations. 

BLAST  FURNACES. 

In  1895  this  plant  had  two  blast  furnaces  producing  508  tons  per  day,  and  employing 
194  men.  The  average  output  per  man  per  day  was  therefore  2.6  tons.  In  1910  there 
were  4  furnaces  producing  1,904  tons  per  day  and  employing  420  men.  The  average 
output  per  man  per  day  was  therefore  4.5  tons,  or  1.7  times  as  great  as  in  1895. 

1.  General. — ^The  blast  furnaces  in  1895  were  two  in  number,  occupying  the  same 
relative  location  that  they  do  to-day.  Instead  of  the  present  ore  yard,  with  its  equip- 
ment, there  was  a  series  of  elevated  tracks  and  trestles,  covered  by  a  building  of  steel 
construction,  with  roof  and  open  sides.  All  raw  material,  such  as  ore,  limestone,  and 
coke,  received  in  railway  cars,  was  unloaded  from  these  trestles  largely  by  hand,  with 
the  aid  of  shovels  and  forks,  by  a  large  force  of  ordinary  labor  varying  in  number  in 
different  seasons  of  the  year.  The  stock  now  being  available  in  this  stock  house  was 
taken  care  of  by  the  following: 

ItlO.— Raw  materials  are  now  unloaded  by  car  dumper  and  handled  from  stock  piles 
to  bins  by  ore  bridges  and  transfer  cars.  X^o  material  is  now  handled  by 
hand. 

2.  Barrow  Men  (14  men  per  turn,  12-hour  turn,  day  wage): 

These  men,  in  1895,  loaded  large  two-wheel  barrows,  similar  to  those  in  use  at  the 
present  time,  by  hand  from  the  various  stock  piles  of  ore,  limestone,  coke,  etc.,  moving 
them,  when  loaded,  to  the  scales  to  be  weighed,  and  then  placing  them  in  position 
for  the  next  wcnrkman,  which  was  the  eager. 

3.  Caobr  (1  man  per  turn,  12  hours,  day  wage): 

This  man  took  the  barrows  of  stock  and  placed  them  on  the  cage  of  the  vertical 
hoist,  and  they  were  then  elevated  to  the  landing  stage  at  the  top  of  the  furnace. 
The  eager  did  not  accompany  the  load,  but  remained  on  the  lower  floc^. 

4.  Top  Fillers  (2  men  per  turn,  8-hour  turn,  day  wage): 

Their  duty  was  to  operate  the  ascent  and  descent  of  the  hoist  from  their  position  on 
top  of  the  furnace,  take  the  stock  in  the  barrows  from  the  cage,  dump  them  into  the 
open  top  of  the  furnace,  and  operate  the  mechanism  which  lowered  the  bell,  that  in 
turn  admitted  the  charge.  This  operation  permitted  the  escape  of  lai^  quantities 
of  gas,  which  more  or  less  affected  the  men  in  this  occupation.  For  the  equal  dis* 
tribution  of  the  charge  they  necessarily  would  have  to  distribute  the  loads  regulariy 
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around  the  furnace,  and  when  they  had  to  dump  the  stock  on  the  lee  edde,  with  a  high 
wind  prevailing,  it  was  exceedingly  dangerous.  The  occupation  was  hazardous  also 
because  of  the  slips  that  occurred  in  the  blast  furnaces,  at  which  time  the  tops  were 
frequently  blown  off,  and  these  men  were  without  any  means  of  escape,  with  the 
result  that  there  were  frequent  fatalities. 

Itlt:  Sections  2  to  4. — ^Materials  are  now  brought  from  stock  bins  by  means  of 
electrically  operated  scale  cars,  which  automatically  weigh  the  materials, 
and  are  dumped  into  furnace  by  skip  hoist,  which  automatically  distributes 
the  materials.  No  hand  labor  is  connected  with  the  operation  and  no  men 
are  required  at  top  of  furnace.  Exposure  to  gas  is  practically  eliminated 
except  in  case  of  repairs  or  inspection. 

These  completed  the  occupations  on  the  back  of  the  furnace.  Taking  up  the  front 
side,  the  following  conditions  existed: 

5.  Blower  (1  man  per  turn,  12  hours,  salary): 

His  duties  were  those  of  foreman  and  leading  man  in  charge  of  the  furnace,  super- 
vising the  routine  work.  He  did  not  perform  any  manual  labor  except  in  cases  of 
emergency. 

6.  Keeper  (1  man  per  turn,  12  hours,  day  wage): 

This  man  had  charge  of  casting  the  metid,  made  the  runner  to  the  sand  bed,  and 
stopped  the  tap  hole  with  the  aid  of  hand  tools  of  various  kinds  for  this  purpose.  This 
was  frequently  a  very  prolonged,  hot,  and  laborious  job  during  tapping  operations,  the 
work  being  nearly  all  manual  labor. 

7.  Hot-Blast  Man  (1  man  per  tium,  12  hours,  day  wage): 

This  man  looked  after  the  stoves  and  performed  duties  similar  to  those  of  the  present 
time,  under  the  instructions  and  direction  of  the  blower.  His  duties  then,  as  now,  were 
cleaning  the  stove  wells,  keeping  the  peep  holes  and  tuyeres  clean,  and  dumping 
the  flue  dust  from  the  dust  catcher. 

8.  Keepers'  Helpers  (4  men  per  turn,  8  hours,  day  wage): 

Their  duties  were  to  make  up  the  sand  pig  bed,  keep  the  iron  trough  clean,  make 
up  what  is  known  as  the  skimmer,  and  help  the  keeper  stop  or  tamp  the  tapping 
hole.  They  also  helped  to  change  tuyeres  and  with  any  other  jobs  that  emergencies 
created  about  the  furnaces. 

9.  Iron  Carriers  (10  men  per  turn,  12  hours,  day  wage): 

These  men  helped  to  "run*'  the  iron,  which  was  to  watch  it  in  its  flow  through  the 
various  channels  in  the  sand  beds.  After  the  cast,  they  quenched  it,  broke  it  up, 
ranked  it  and  loaded  it  on  cars  for  shipment  to  the  various  departments,  chiefly  the 
Bessemer  department;  an  exceedingly  hard  and  laborious  job.  In  addition  to  the 
heat  they  were  working  constantly  in  a  cloud  of  hot  moist  vapor  which  was  decidedly 
debilitating. 

10.  8andbrs-Up  (2  men  per  turn,  12  hours,  day  wage): 

They  helped  to  keep  up  the  iron  runner  to  the  end  of  the  cast  house  and  to  throw 
sand  on  the  hot  iron,  to  keep  the  heat  down  while  the  carriers  were  at  work  on  the  bed. 

11.  Scrappers  (2  men  per  turn,  12  hours,  day  wage): 

They  helped  the  iron  carriers  break  the  iron,  and  cleaned  the  scrap  out  of  the 
runners  and  the  pig  bed  generally. 

Itlf :  Sections  8  to  11  .—All  iron  is  now  run  into  ladles  and  carried  directly  to  Bessemer 
department  or  cast  in  pig  machine.  This  eliminates  work  of  iron  breakers, 
Sanders,  and  scrappers,  and  relieves  work  of  keepers  and  helpers.  Runners 
are  now  made  of  cast  iron  lined  with  clay  and  tap  hole  is  stopped  by  means 
of  mud  gun. 

12.  Monkbt  Boss  (1  man  per  turn,  12  hours,  day  wage): 

This  man  tapped  the  cinder  from  the  furnace  between  casting  periods,  cleaned 
the  cinder  left  in  the  cast  house  after  casting,  and  took  care  of  this  cinder  on  the  bank. 
There  being  no  granulating  pits  as  at  present,  the  cinder  flowed  out  through  roughly 
channeled  beds  to  the  bank. 
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13.  Cindeb-Bank  Men  (7  men  per  turn,  12  hours,  day  wage): 
It  wafl  their  duty  to  quench  the  cinder,  break  it  up  wi^  the  aid  of  bars  an'Sl  dedgea, 
and  load  it  cm  care  by  hand  with  a  foik.    This  was  a  very  hot  and  laborious  job,  the 
men  being  constantly  at  work  in  a  cloud  of  steam  and  exposed  to  the  weather  condi- 
tions in  the  open  at  all  times  of  the  year. 

Itlf :  Sections  12  and  13. — Slag  is  now  run  into  ladles  and  dumped  by  means  of  motors 
attached  to  ladle  care.  The  work  is  still  extremely  nard,  but  it  is  a  great 
improvement  over  that  previously  performed  by  cinder-bank  men.  Granu- 
latmg  pits  are  also  used,  which  elimmate  all  hot  and  laborious  work  connected 
with  the  disposal  of  cinder. 

BESSEMER  DEPARTMENT. 

In  1895  the  convertera  with  a  normal  force  of  113  men  produced  an  average  of  039 
tons  per  day,  or  5.57  tons  per  man.  In  1910  with  a  normal  force  of  196  men  the  con- 
vertere  averaged  2,315  tons  per  day  or  11.8  tons  per  man,  or  about  twice  as  much  aa 
hi  1895. 

1.  Foreman  (1,  salary): 
His  duties  were  as  follows: 

(a)  Had  chaige  of  the  cupolas  and  melting  of  the  iron,  which  was  all  in  the  form 
of  cold  pig  iron  as  it  came  from  the  blast  furnaces;  (6)  in  chaige  of  the  convertere  in 
which  the  melted  iron  was  blown  and  the  pouring  of  the  converted  iron  into  molds, 
and  (c)  disposition  of  the  same  either  to  the  blooming  mill  or  ingot  stock  pile.  Duties 
supervisory,  with  no  manual  labor. 

2.  Metal  Wheelers  (6  men  per  turn,  12  houre,  tonnage);  and  Loaders  (4  men  per 
turn,  12  houre,  tonnage): 

The  duty  of  the  metal  wheeler  was  to  use  a  special  heavy  barrow  with  a  single 
wheel,  on  which  he  piled  from  1,000  to  1,200  pounds  of  pig  iron  and  wheeled  it  a 
distance  of  about  100  feet  from  the  point  of  loading  to  the  scales  at  the  elevator.  This 
work  was  performed  out  in  the  open  and  he  was  exposed  to  all  kinds  of  weather.  It 
was  an  extremely  laborious  job  and  difficult  for  the  reason  that  the  load  had  to  be 
kept  in  balance  due  to  the  barrow  having  but  a  single  wheel.  The  loadere  referred 
to  in  connection  with  these  metal  wheelere  merely  assisted  in  loading  the  stock  on 
the  barrow.  After  weighing,  the  wheeler  moved  the  barrow  and  load  about  15  feet 
to  the  platform  of  the  vertical  hoist. 

3.  Coke  Men  (2  men  per  turn,  12  houre,  tonnage): 

These  men  used  laige  single-wheel  barrows  which  they  pushed  under  the  chute 
of  the  coke  bin  and  allowed  the  coke  to  nm  into  the  barrow.  At  times  when  the 
coke  contained  too  much  dust,  it  was  run  on  the  groimd  and  these  men  then  forked 
it  from  the  ground  into  the  barrows.  They  wheeled  the  barrows  to  the  scales  and  after 
weighing  placed  them  on  the  hoist.  Neither  the  metal  wheelere  nor  the  coke  men 
accompanied  the  barrow  of  stock  on  the  hoist. 

4.  Hoist  Men  (2  men  per  turn,  12  houre,  day  wage): 

These  men  operated  the  hoist  from  their  position  on  the  upper  floor,  controlling 
the  engine  which  drove  the  hoist  drums  through  the  medium  of  governing  ropes  and 
coimterpoises. 

Itlf:  Sections  2  to  4. — ^Material  for  the  cupolas  is  still  handled  by  hand  but  there  is 
very  much  less  of  it  necessary,  because  of  the  use  of  direct  metal  and  improved 
two-wheel  care  making  the  work  of  handling  it  very  much  easier  than  with 
the  single-wheeled  barrows  described  above. 

5.  Top  Fillers  (2  men  per  turn,  12  hours,  tonnage): 

These  men  took  the  barrows  containing  the  different  stock  from  the  hoist,  wheeled 
them  about  15  feet,  and  dumped  the  contents  into  the  top  o.f  the  cupola,  which  was 
open  entirely  on  top.  The  escaping  flame  and  gas  came  out  into  this  part  of  the  build- 
ing, there  being  no  hood  or  stack  provided  for  carrying  them  away.    The  idea  of  this 
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open  top  was  to  pennit  these  fillera  to  dump  their  stock  at  points  all  around  the  edge, 
making  equal  distribution  of  the  buiden  in  the  cupola.  The  occupation  was  not  only 
lalxHious  but  decidedly  unpleasant  for  the  reason  that  when  a  man  would  be  dumping 
the  contents  of  his  barrow  on  the  lee  side,  the  wind  would  drive  the  escaping  gas  and 
flame  right  on  him.  As  the  burden  had  to  be  equally  distributed  he  was  subject  more 
or  less  to  this  condition. 

lilf :  Section  5.— In  some  plants  cupolas  are  still  chaiged  by  hand,  but  in  many  of 
them  chaiging  machines  are  now  used  which  greatly  increase  the  efficiency 
and  improve  the  worst  features  of  the  work.  The  elimination  of  the  open 
top  through  the  improved  construction  of  the  cupolas  has  done  away  with 
a  great  part  of  the  gas  and  smoke  described  above  as  diuacteristic  of  this  aepart- 
ment.  It  is,  nevertheless,  very  hard  work  under  ev^i  llie  best  conditions. 
There  has  been  no  change  in  the  essential  conditions  for  the  other  men  in 
the  cupola  crew  except  that  a  smaller  number  of  them  are  required. 

6.  Cupola  Foreman  (1  per  12-hour  turn,  tonnage): 

His  duties  consisted  of  looking  after  the  melting  of  the  iron  in  aU  the  cupolas  and 
tapping  from  one  of  them.  A  very  hot  job,  constantly  exposed  to  a  high  temperature 
without  any  artificial  means  of  inducing  air  currents  and  no  protection  in  the  way 
of  water  shields  to  check  the  radiated  heat.  His  tools  were  a  long  steel  bar,  known 
as  a  tapping  bar,  and  a  bott-stick  used  for  closing  the  hole  after  tapping. 

7.  Iron  Tapper  (1  per  12-hour  turn,  tonnage): 

His  duties  were  the  same  as  those  of  the  cupola  foreman,  with  the  exception  of 
overseeing,  and  subject  to  all  heat  conditions  surrounding  him. 

8.  Cinder  Tapper  (1  per  12-hour  turn,  tonnage): 

His  duties  were  to  tap  cinder  from  all  cupolas,  using  for  this  purpose  a  steel  bar,  and 
a  bott-stick  for  closing  up  the  hole.  Also  at  times  he  used  a  steel  chisel  bar  and  sledge 
to  open  a  chilled  hole  and  to  remove  metal  from  tuyeres.  He  was  subjected  to  the 
same  heat  conditions  as  the  cupola  foreman  and  iron  tapper.  The  molten  metal 
was  conveyed  through  a  trough  to  a  central  point  over  a  ladle  on  the  car  into  which 
it  flowed.  This  car  was  on  a  track  level  with  the  nose  of  the  converter  and  was 
moved  by  means  of  a  chain  winding  on  a  drum  operated  by  a  steam  engine;  all  of 
which  outfit  was  the  source  of  much  trouble  and  attention  to  the  foregoing  workmen. 

9.  Ladle  Car  Engineer  (1  per  12-hour  turn,  day  wage): 

He  operated  the  engine  that  moved  the  car  above  described  and  his  working  posi- 
tion was  on  the  tapping  floor,  where  it  was  very  hot.  He  also  oontroUed  the  tilting 
of  the  iron  ladle  into  the  vessels,  a  chain  having  previously  been  hooked  to  the  ladle. 

10.  Manganese  Man  (1  per  12-hour  turn,  tonnage): 

His  duty,  in  addition  to  attending  to  the  hot  metal  ladle  car,  was  to  shovel  the 
charge  of  crushed  ferromanganese  into  the  bath  as  it  was  poured  from  the  converter. 
His  occupation  exposed  him  to  intense  heat  radiating  ^m  the  vessels  and  ladles 
and  he  was  in  a  zone  completely  surrounded  by  these  intensified  conditions  when 
working,  especially  so  when  rabbling  the  heat,  which  was  done  by  thrusting  a  long 
wooden  pole  into  the  mass,  causing  a  violent  reaction  and  spladiing  out  portions  of 
molten  metal  on  his  person. 

lilf:  Section  10.— The  necessity  for  rabbling  as  described  above  has  been  practically 
eliminated.  The  work  of  the  manganese  man,  however,  is  still  extremely 
hard,  though  it  has  been  relieved  of  this  partictuarly  dangerous  and  exhaust- 
ing feature. 

11.  Vessel  Foreman  and  Helper  (1  each  per  12-hour  turn,  tonnage): 

Their  duties  were  to  change  the  bottoms  when  necessary  during  the  turn  and  to 
make  frequent  patching  of  the  lining  of  the  vessel  with  refractory  material,  using  a 
long  iron  pole,  known  as  a  paddle  or  peel,  on  which  was  placed  a  mass  of  plastic  mate- 
rial and  introduced  into  the  vessel  and  the  same  plastered  on  the  desired  spot.  This 
exposed  them  to  intense  heat  for  the  time  being,  no  means  being  provided  for  shield- 
7447**— S.  Doc.  110,  62-1,  vol  8 33 
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ing  them  from  it.  When  replacing  a  bottom,  which  is  attached  to  the  veasel  by 
means  of  bolts,  hangers,  and  cotter  pins,  they  used  laige  hand  hammers  and  sledgea 
to  remove  and  replace  the  same.  TheB3  men,  in  addition  to  the  routine  duties  during 
the  operation  of  the  mill,  also  worked  during  the  idle  period  at  the  week  end  in  the 
renovating  of  the  lining  of  the  vessels  with  the  proper  materials.  • 

lilt:  Section  11. — ^There  is  no  essential  change  in  the  work  of  the  vesselmen  except 
that  patching  is  required  much  less  frequently  and  means  are  provided 
which  to  some  extent  shield  the  men  whue  they  are  performing  tne  work. 
It  is  extremely  hard  work  at  the  present  time,  however,  and  must  be  done 
at  top  speed  and  under  very  intense  heat  conditions,  as  a  very  few  minutes' 
delay  in  changing  the  vessel  bottoms  is  of  the  greatest  importance,  not  only 
in  the  actual  loss  of  time  but  owing  to  the  fact  that  the  vessels  cool  rapidly 
and  a  lon^  delay  in  replacing  a  bottom  makes  it  necessary  to  heat  the  vessel 
by  artificial  means  ana  perhaps  even  then  to  lose  the  first  heat  that  is  blown. 

12.  Blower  (1  per  12-hour  turn,  salary): 

His  duties  constituted  him  the  responsible  man  of  the  department.  His  active 
work  consisted  in  the  skillful  manipulation  of  a  series  of  levers  controlling  the  con- 
verters during  the  process  of  blowing.  At  this  time  the  position  of  this  man  when 
working  was  more  or  less  hazardous.  The  platform  spanned  the  casting  floor  and 
the  ingot  cars  passed  directly  in  front  of  him,  and  when  the  molds  were  not  capped 
right  the  caps  would  blow  off  and  the  contents  of  the  mold  splutter  out  and  up  on 
him  and  the  other  men  working  on  this  raised  platform.  In  addition  to  this  the 
temperature  was  always  high,  due  to  the  hot  molds  and  steel  constantly  passing  before 
them,  and  this  was  the  cause  of  much  discomfort. 

lilt:  Section  12. — In  the  particular  mill  described  the  position  of  the  blower  has 
been  entirely  changed  so  that  he  is  now  on  an  elevated  platform  situated 
entirely  away  from  the  heat  of  the  pit  and  open  on  all  sides  to  get  whatever 
breeze  may  be  blowing.  There  are  still  two  or  three  Bessemer  plants  in 
which  platforms  similar  in  location  to  that  described  above  are  in  use,  and 
the  conditions  in  these  plants  are  essentially  the  same  as  given  in  the  descrip- 
tion. 

13.  First  and  Second  Regulators  (1  each  per  12-hour  turn,  tonnage): 

These  men  worked  on  the  same  platform  with  the  blower,  and  their  environments 
were  practically  the  same  as  his.  Their  duties  were  to  operate  the  many  leveiB 
controlling  the  vessels,  ladles,  cranes,  etc. 

14.  Steel  Pourer  (1  per  12-hour  turn,  tonnage): 

His  duties  were  to  operate  the  stopper  mechanism  of  the  steel  ladle  when  pouring 
into  the  molds.  When  working  he  was  close  to  his  work  and  exposed  to  intense 
heat  as  well  as  in  danger  of  being  burned  by  splashing  metal.  Assisting  this  man 
was  a  capper. 

15.  Capper  (1  per  12-hour  turn,  tonnage): 

The  capper's  duties  were  to  help  the  pourer  when  necessary  and  regularly  to  place 
the  caps  on  top  of  the  molds  when  filled,  locking  them  with  a  crossbar  inserted  under 
proper  lugs  and  wedged  between  these  lugs  and  the  cap,  using  a  hammer  as  his  only 
tool. 

16.  Test  Man  (1  per  12-hour  turn,  day  wage): 

This  man,  with  the  aid  of  a  small  hand  ladle,  caught  a  portion  of  the  metal  flowing 
from  ladle  to  mold,  to  be  sent  to  laboratory  for  the  necessary  chemical  determina- 
tions.   He  also  removed  the  caps  from  the  top  of  the  molds  after  ingot  chilled. 

Itlf :  Sections  14  to  16. — The  conditions  for  the  steel  pourer,  capper,  and  test  man 
are  practically  unchanged  in  this  particular  establishment,  as  car  casting 
had  Deen  introduced  previous  to  1895  in  this  particuliur  mill. 

17.  Vessel  Cinder  Men  (2  per  12-hour  turn,  tonnage): 

After  the  metal  was  poured  from  vessel  to  steel  ladle  the  slag  remaining  was  dumped 
on  the  floor  by  the  complete  upending  of  the  vessel,  and  it  was  the  duty  of  these 
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men  to  quench  the  slag,  break  it  up,  and  with  the  aid  of  forks  load  it  on  metal  wheel- 
barrows and  wheel  it  to  a  place  provided  for  the  purpose,  a  distance  of  about  75  feet. 
This  was  an  exceedingly  dangerous  occupation  on  account  of  exposure  to  the  hot 
metal  which  was  being  poured  at  platforms  above  and  liable  to  be  spilled.  It  was 
intensely  hot  in  the  building  at  this  point  and  they  were  also  subjected  to  the  con- 
ditions of  the  weather  when  disposing  of  cinder. 

Itlf :  Section  17. — ^This  work  has  been  made  much  liehter  by  the  use  of  overhead  cranes 
and  special  slag  boxes  for  removing  the  cinder  after  it  has  been  cooled.  The 
workmen  are  otherwise  still  expoeeid  to  essentially  the  same  conditions  as  are 
described  above. 

18.  Stopper  Sbttib  (1  per  12-hour  turn,  tonnage): 

This  man  set  the  stopper  in  the  ladle  before  filling  and  removed  the  worn-out 
stoppers  after  every  three  or  four  heats. 

19.  Stopper  Carrier  (1  per  12-hour  turn,  tonnage): 

He  was  assistant  to  the  stopper  setter,  taking  the  worn-out  stoppers  to  the  stopper 
maker  and  bringing  new  stoppers  from  the  drying  oven. 

20.  Ladle  Liner  (1  per  12-hour  turn,  tonnage): 

He  renewed  the  linings  of  the  ladles  with  the  proper  refractory  material. 

21.  BoTTOii  Maker  and  Helper  (1  each  per  12-hour  turn,  tonnage): 

Their  duty  was  to  build  up  the  bottom  of  refractory  material,  all  ground  and  mois- 
tened and  in  plastic  state,  which  was  packed  in  with  the  aid  of  rammers  similar  to  those 
used  by  molders,  and  with  shovels,  hammers,  and  bars.  The  work  was  laborious,  but 
not  uncomfortable. 

22.  Bottom  Oven  Fireiian  (1  per  12-hour  turn,  day  wage): 

This  man  fired  the  oven  for  drying  the  above-mentioned  bottoms.    Coke  was  used 
as  fuel,  which  was  fired  by  hand  with  the  use  of  a  fork. 
lilt:  Section  22.— Gas  s  used  almost  uniformly  for  heating  the  drying  oven. 

23.  Shakb-Up  (1  per  12-hour  turn,  day  wage): 

His  duty  consisted  of  using  a  pinch  bar  under  the  bottom  of  mold  on  which  was  cast 
a  boss  to  engage  the  point  of  bar,  and  by  swaying  up  and  down  to  loosen  mold  and 
ingot  from  the  "stool "  O"  top  of  car.  A  pipe  was  slipped  over  this  bar  to  increase  its 
length  and^the  leverage  as  well.  This  was  exceedingly  laborious  and  hot  work.  The 
mold  cars  containing  the  ingots  were  hauled  by  means  of  a  dinkey  engine  to  the 
"stripper,''  which  was  located  in  one  end  of  the  soaking-pit  building.  Here  the 
stripping  mechanism  was  operated  by  a  stripper  man  and  helper. 

Itlf:  Section  23. — ^This  work  is  eliminated  altogether  by  the  use  of  a  more  efficient 
ingot  stripDer  than  was  in  operation  in  this  plant  in  1895.  An  electrically- 
operated  plunger,  which  can  be  shoved  down  through  the  top  of  Uie  ingot 
mold,  is  now  used  to  remove  any  ingots  which  do  not  come  out  readily  when 
the  mold  is  lifted. 

24.  Stripper  Man  and  Helper  (1  each  per  12-hour  turn,  tonnage): 

The  stripper  man  worked  on  a  "pulpit''  or  raised  platform  about  7  feet  above  the 
ground  level,  and  operated  the  various  levers  governing  the  action  of  the  machinery, 
exposed  to  the  heat  risiog  from  the  stripped  ingots.  His  helper  worked  on  the  ground 
level  and  operated  the  chain  engaging  the  arms  that  caught  the  lugs  on  the  mold. 
This  was  a  very  dangerous  and  uncomfortable  occupation. 

Itlf:  Section  24,  The  stripper  man  is  now  situated  in  a  platform  elevated  very  much 
higher  above  the  car  tracks  and  consequently  less  directly  exposed  to  the 
heat,  although  it  is  still  a  very  hot  position.  The  arms  which  catch  the  lugs 
on  the  mold  are  now  operated  entirely  by  machinery  and  no  men  are  require 
on  the  ground,  except  a  few  laborers  for  cleaning  up. 

plate  mills. 

In  1895  the  plate  mills  had  a  normal  force  of  545  men  and  an  average  production 
per  day  of  627  tons,  or  1.15  tons  per  man. 
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In  1910  the  plate  mills  had  a  normal  force  of  323  men  and  an  average  productioii 
per  day  of  1,924  tons,  or  5.96  tons  per  man.  The  ou^t  per  man  per  day  in  thisdepaii- 
ment  in  1910  was  5.2  tunes  as  great  as  in  1895. 

1.  General.— Stock  arrived  in  railroad  cars  at  the  plate  mills,  a  distance  of  a  half 
mile  from  the  steel  works,  and  consisted  of  billets  and  slabs  in  sections  from  4  inchee 
by  4  inches  to  6  inches  by  23  inches,  and  of  such  various  lengths  as  the  wei^t  i^uired. 
It  was  cold,  and  in  the  smaller  sizes  was  unloaded  by  hand  at  stock  piles  in  proximity 
to  the  mill,  or  directly  at  the  point  of  consumption  by  a  crew  of  laboring  men  at  some 
of  the  mills,  and  at  others  by  the  regular  stockers  of  that  mill. 

2.  Unloading  and  Stockino. — ^The  cars  of  steel  were  placed  imder  an  umbrella- 
shaped  building,  with  a  jib  crane  in  center  having  a  radius  of  28  feet.  As  the  stock  for 
this  mill  was  always  in  large  section,  it  was  assembled  in  die  cars  in  piles  of  3  to  5  tons 
and  this  load  lifted  out  of  car  by  the  crane.  This  crane  was  driven  by  a  vertical  engine 
attached  to  the  mast  and  connected  with  the  winding  drum.  When  the  load  was 
raised  to  the  right  heig^it,  the  laborers  caught  hold  of  a  rope  attached  to  the  outer  end 
of  jib  and  swung  the  load  around  to  the  point  desired  and  lowered  it  by  means  of  a 
friction  brake  on  the  fly  wheel.  Sometimes  the  face  of  this  wheel  would  be  wet  from 
steam  leaks  about  the  engine,  and,  as  a  consequence,  die  brake  was  of  little  benefit, 
and  the  load  simply  dropped,  all  hands  keeping  from  under  it. 

Ifl9:  Sections  1  and  2.— All  slabs  are  now  unloaded  by  cranes,  and  hand  labor  of  the 
kind  described  above  is  completely  eliminated. 

3.  Filers  (1  per  furnace,  the  number  var3ring  from  3  to  6,  day  wage): 

Their  duties  began  about  4  a.  m.  on  day  turn,  or  one  hour  before  the  time  for  the 
starting  of  the  mills.  It  was  the  custom  for  the  off-going  turn  to  leave  a  heat  in  the 
furnace  for  the  on-coming  turn,  therefore  the  pilers  came  in  ahead  to  have  the  heats 
up  and  ready  for  the  furnaces  as  they  are  emptied,  which  would  be  in  rotation,  from 
one  to  two  hours  after  starting.  These  men  worked  as  a  team.  The  buggies  for 
handling  the  slabs  weighed  1,600  to  2,000  pounds  empty,  and  with  a  load  of  two 
tons  on  were  quite  heavy.  The  buggies  were  four-wheeled ,  the  front  and  back  trucks 
being  pivoted  and  each  controlled  by  a  separate  handle.  The  wheels  cut  under  the 
body  in  a  complete  arc,  and  often  when  both  handles  were  cut  at  right  angles  at  the 
same  time,  over  the  buggy  would  go  and  spill  the  load  on  the  floor,  sometimes  catch- 
ing one  of  the  crew  and  injuring  him.  These  buggies  were  drawn  before  the  furnace, 
standing  tandem  to  it,  the  slabs  on  them  being  parallel  to  it,  and  on  their  edge.  When 
ready  to  charge,  the  piler  assisted  by  throwing  the  slab  over  to  fall  on  the  flat  aide. 

1919:  Section  3. — ^The  slabs  are  now  brought  to  the  furnaces  on  small  cars  which  are 
drawn  by  narrow-gauge  locomotives. 

4.  Charger  (1  per  12-hour  turn,  day  wage): 

This  man  served  all  furnaces  and  handled  the  stirrup  under  the  peel  as  described 
later. 

5.  Heaters  (1  per  furnace,  12-hour  turn,  tonnage): 

He  was  the  skilled  workman  on  the  furnace  and  responsible  for  the  proper  treat- 
ment of  the  material.  The  furnace  he  had  charge  of  in  this  mill  was  one  of  a  group 
of  a  type  known  as  the  Siemens's  regenerative  furnace,  rectangular  in  shape,  about 
28  feet  in  length  and  9  feet  in  depth,  having  a  hearth  about  7  feet  deep  and  14  feet 
long  between  the  end  flues  coming  up  from  the  regenerative  chambers  beneath. 
This  type  of  furnace  used  artificial  gas  for  fuel,  conducted  through  underground 
flues  and  admitted  to  the  furnaces  through  a  regulating  valve  in  a  pit  beneath  the 
floor  in  front  of  the  furnace.  This  floor,  which  consisted  of  beams  across  the  pit  on 
which  were  iron  plates,  constituted  the  working  floor  or  ''standing''  for  the  crew. 
This  floor  would  become  so  hot  from  the  heat  in  the  valve  pit  beneath  that  it  was 
frequently  necessary  to  cool  it  off  with  water.  In  summer  it  was  a  decidedly  uncom- 
fortable place  on  account  of  the  heat,  and  in  winter  on  account  of  the  cold.    The 
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duties  of  the  heater  included  the  regulation  of  air  and  gaa  valvee  controlling  com- 
bustion and  the  frequently  reversing  of  the  flow  of  these  from  one  end  of  the  furnace 
to  the  other.  With  the  furnace  empty,  he  would  proceed  as  follows:  The  buggy  of 
stock  was  placed  on  the  ''standing"  before  furnace.  A  laige  peel,  10  feet  to  14  feet 
long,  and  weighing  150  to  300  pounds,  was  brought  to  the  furnace  fiom  a  cooling 
bosh  at  side  of  furnace  by  the  heater  who  carried  one  end  while  his  helpers  caught 
up  the  other  end  on  a  crossbar.  The  end  of  this  peel  upon  which  the  slabs  were 
laid  was  about  6  inches  broad  and  tapered  in  thickness  ^m  a  thin  edge  to  about 
1}  or  2  inches,  while  at  the  other  end  was  a  large  looped  handle  about  18  inches  wide 
by  which  the  peel  was  managed.  Suspended  from  a  rail  overhead  hung  a  trolley 
wheel,  and  on  this  was  a  chain  to  which  was  attached  an  open  side  stirrup  of  ample 
size.  The  heater  and  helpers  hung  the  peel  on  this  stirrup,  and  when  hung  it  would 
be  about  one-half  inch  above  the  level  of  the  buggy  containing  slabs.  This  stirrup 
being  swiveled,  permitted  complete  radial  movement,  and  was  swung  alongside  of 
a  slab  on  buggy.  The  charger  or  piler  tipped  the  slab  over  flat  onto  the  peel;  the 
heater  and  helper  weighed  down  on  the  long  end  and  balanced  the  same,  at  the  same 
time  turning  a  quarter  arc  with  the  piece  ready  to  enter  furnace  door.  They  then 
pushed  it  in  as  far  as  the  stirrup  hanger  would  permit.  The  heater  and  helper  then 
lifted  up  their  end  of  peel,  its  nose  touching  the  furnace  bottom;  the  charger  drew 
back  the  hanging  stirrup,  while  another  helper  would  place  a  small  roller,  made  of 
a  short  piece  of  pipe  about  2  inches  in  diameter,  on  an  iron  rod  bent  at  right  angles. 
All  hands  would  then  give  a  push,  and  the  piece  would  land  on  the  spot  selected 
on  the  hearth.  Raising  the  peel,  the  roller  was  released  and  drawn  partly  back, 
then  all  hands  gave  a  pull,  and  the  peel  was  freed  from  under  the  slab,  brought  out 
to  furnace  door,  hooked  on  stirrup,  and  swung  around  into  position  for  another  piece. 
This  operation  was  repeated  as  many  times  as  there  were  pieces  to  charge — anywhere 
from  4  to  30,  according  to  size  and  weight— KX)nsuming  in  all  about  10  minutes  time. 
The  heat  charged,  the  crew  could  go  and  sit  down  for  as  long  as  it  took  to  heat  the 
charge — anywhere  from  30  to  60  minutes — when  the  next  procedure  would  be  the 
drawing  of  the  heat.  In  the  meantime  the  only  work  any  of  the  crew  would  do  would 
be  to  reverse  the  valves. 

6.  Heaters'  Helpers  (2  per  12-hour  tium,  tonnage): 

Duties,  to  assist  heater  in  adl  work,  and  in  general  they  did  as  much  of  it  as  he,  minus 
the  responsibility.  The  charge  having  been  brought  to  the  proper  temperature  for 
working,  the  procedure  was  as  follows:  Furnaces  had  to  keep  turn  and  no  drawing  of 
material  out  of  turn  was  allowed  without  the  consent  of  the  other  heaters.  The  heater 
or  helper  raised  door  of  the  furnace,  which  was  hung  from  a  lever  overhead  balanced 
with  counterweight,  and  the  door  being  in  balance  remained  in  position.  The  heater 
used  a  heavy  bar  about  1}  inches  square,  10  feet  to  14  feet  long,  rounded  at  working  end 
and  known  as  a  paddle,  weighing  75  to  125  pounds.  He  put  this  imder  the  end  of  the 
steel  slab  in  the  furnace  and  raised  up,  while  the  second  helper  lifted  up  a  pair  of  tongs 
weighing  about  150  poimds,  opened  the  jaws,  and  pushed  it  onto  the  end  of  slab. 
Wlien  gripped,  he  hooked  a  chain  on  the  small  chain  of  the  reins;  this  chain  was  passed 
over  a  pulley  stand,  on  back  of  "standing,"  and  down  over  a  series  of  pulleys  to  a 
hydraulic  cylinder,  operated  by  a  boy.  With  this  arrangement  the  hot  piece  was 
dragged  out  of  the  furnace  onto  a  buggy  waiting  to  receive  it  for  transfer  to  roll  train. 

This  completes  the  initial  stages  of  the  work,  but  the  conditions  under  which  it  was 
performed  can  not  be  adequately  described.  The  work  was  of  the  most  laborious 
character,  hot  and  uncomfortable  in  summer  and  equally  disagreeable  in  winter. 
Although  the  buildings  were  temporarily  boarded  up  for  the  winter  season,  this  served 
merely  to  break  drafts;  consequently  the  temperature  often  exceeded  ou^door 
conditions. 

The  renewing  of  the  furnace  bottom  was  done  frequently  during  the  turn,  always 
after  the  heat  was  drawn.    The  helpers  threw  ahovelfuls  of  sand,  procured  at  a  near-by 
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box,  into  the  furnace,  walking  close  up  to  the  door  in  doing  so.  The  heater  smoothed 
it  over  the  furnace  bottom  with  a  long  iron  tool  known  as  a  "  bottom  hook  " — a  square 
bar  12  to  14  feet  long  bent  on  the  end  at  right  angles  for  a  length  of  12  inches,  with  a 
loop  handle  at  the  working  end  sufficiently  large  to  grasp  with  both  hands,  working  in 
a  backward  and  forward  motion  and  sideways  by  hediing  against  the  jambs  of  the 
furnace;  this  operation  often  took  10  minutes,  during  which  time  the  workmen  were 
exposed  to  the  heat  of  the  furnace.  The  furnaces  were  equipped  with  a  makeshift 
of  a  water  shield,  consisting  of  a  plate  with  gutter  attached  to  bottom  edge,  upon 
which  was  sprayed  a  stream  of  water.  The  jets  of  water  were  widely  separated,  con- 
sequently the  entire  surfeice  of  the  shield  was  not  wet.  It  acted  somewhat  as  a  deflec- 
tor in  turning  the  heat  upwards,  and  that  was  all. 

191t:  Sections  4  to  6. — ^AU  the  work  of  charging  and  drawing  the  slabs  is  now  done  by 
one  man  operating  an  electricall)r-driven  charging  machine.  The  work  of 
the  heaters  and  helpers  in  renewing  the  bottom  of  the  furnace,  however, 
remains  practically  as  hard  aa  at  the  time  described  above.  All  doors  in 
this  plant  are  now  effectively  water  cooled. 

7.  Drag-Out  Boy  (1,  12  hours,  day  wage): 

He  operated  a  hydraulic  piston  on  the  end  of  which  was  a  pulley,  around  which  a 
chain  was  run  and  fostened'to  an  anchorage  in  the  wall  of  the  pit.  This  chain  passed 
up  and  over  a  series  of  pulleys  in  front  of  the  respective  furnace,  and  was  used  to  pull 
piles  out  of  furnace  onto  buggy,  as  before  described. 

8.  BuQOT  Runners  (3  per  12-hour  turn,  piecework  or  per  heat): 

The  work  of  these  men  was  of  dual  character.  First  to  use  a  buggy  with  two  wheels 
and  small  flat  top  on  which  piece  was  placed  or  dragged  from  furnace;  they  stood 
tandem  to  furnace  door,  one  man  balancing  the  buggy  and  the  other  holding  a  scotch 
block  behind  the  wheels.  The  heater's  helper  released  the  tongs  and  man  at  bugg>'' 
handle  cut  quarter  way  round  and  started  do¥m  the  floor  runway  toward  the  roll  train, 
the  second  man  joining  on  the  way  and  helping  to  push  it.  Thus  they  conveyed 
slabs  to  the  ''foreplate"  of  the  roll  tiain  and  reaching  there  they  banged  the  buggy 
against  it,  the  jar  shooting  the  piece  into  the  rolls.  Buggy  was  then  moved  to  one 
side  and  the  operation  repeated  when  another  piece  was  ready.  As  two  of  these  men 
were  engaged  at  this  work,  the  third  man  was  occupied  in  handling  the  ''  table  "  buggy 
in  front  of  the  rolls,  which  was  nothing  more  than  a  two-wheeled  buggy  about  30 
inches  high,  with  a  top  4  feet  square  and  a  handle  about  12  feet  from  center  over  axle. 
On  this  was  received  the  piece,  which,  with  every  pass  through  the  rolls,  was  being 
reduced  in  thickness  and  elongated.  This  workman's  position  exposed  him  to  the 
heat,  as  well  as  to  the  frequent  flashes  of  hot  cinder  and  scale,  And  he  was  often  pain- 
fully burned.  These  three  men  "sawed  off,"  taking  turn-about  on  the  running  buggy 
and  table  buggy.  There  was  no  harder  or  meaner  job  than  this,  and  it  was  a  constant 
annoyance  to  procure  permanent  men.  At  times  when  the  pieces  were  extra  heavy 
additional  help  would  be  given,  that  is,  when  the  piece  exceeded  1,400  pounds  in 
weight.     Under  this  weight  the  regular  crew  of  three  performed  the  work. 

191t:  Section  8. — ^The  slabs  after  being  drawn  from  the  furnace  by  the  charging 
machine  are  deposited  on  a  roller  conveyer  which  carries  them  to  the  plate 
mill  without  any  manual  labor.  The  operation  of  the  conveyer  is  controlled 
by  one  man  located  on  a  platform  not  far  horn  the  rolls,  bi^t  exposed  to  no 
unusual  heat  conditions. 

.  J.  Roller  (1  per  12-hour  turn,  day  wage): 

He  was  the  forehand  or  leading  man  on  the  roll  train,  personally  responsible  for  the 
proper  treatment  of  the  material,  and  all  the  other  men  were  subordinate  to  him. 
He  had  power  to  employ  and  dismiss  members  of  the  crew  subject  to  the  approval  of 
the  superintendent.  In  addition  to  directing  the  work  he  formed  one  of  the  crew  on 
the  finishing  stand  of  rolls,  dividing  the  labors  with  an  assistant  known  as  a  screw  man. 
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10.  RouoHBBS  (2  per  12-hour  turn,  piecework  by  the  heat): 

They  were  known  at  first  and  second  roughers.  As  previously  stated,  the  buggy 
runners  having  delivered  their  piece  on  the  foreplate  of  the  roughing  train,  it  now 
became  the  duty  of  this  man  to  handle  this  piece.  This  roughing  train  consisted  of 
two  roUs  rotating  in  the  same  direction,  the  top  roll  being  balanced  on  ^' steel  yards" 
with  counterweights  in  the  pit  which  kept  it  always  up  against  the  screws.  On  the 
back  side  of  this  train  was  a  suspended  cage  resting  level  with  the  bottom  roll  on  which 
the  piece  was  delivered  by  the  rolls.  By  means  of  a  hydraulic  cylinder  it  was  raised 
with  the  aid  of  chain  over  a  series  of  pulleys  on  an  overhead  framework  to  the  level  of 
the  top  roll.  Being  suspended  in  a  slightly  inclined  position,  the  piece  would  by 
gravity  tidl  back  over  the  top  roll  and  drop  on  the  foreplate.  The  rougher  made  use 
of  a  tool  known  as  a  hook,  and  similar  to  the  pike,  to  push  against  this  piece  so  that  it 
would  drop  centrally  on  the  foreplate,  or  ''swivel"  the  piece  while  it  was  coming 
over  the  top  of  the  roll,  thereby  causing  it  to  ia.\l  on  its  broad  side,  or  on  the  comer. 
Entering  the  rolls  in  this  position  in  turn  would  have  a  spreading  action  and  draw  the 
metal  in  the  direction  of  its  entrance,  spreading  the  piece  to  the  width  desired  by  a 
repetition  of  passes.  These  men  were  up  against  the  piece  constantly  and  in  addition 
to  the  intense  heat  were  exposed  to  the  flashes  from  the  rolls.  As  a  protection  to  their 
person  they  wore  a  large  leather  apron  reaching  from  under  their  chin  to  below  the 
knees,  and  their  ^e  was  protected  by  a  wire  gauze  mask.  It  was  a  very  laborious 
occupation  in  addition  to  ^e  dangerous  and  imcomfortable  conditions.  In  the  sum- 
mer season  a  third  man  was  put  on  as  a  spell  hand.  The  company  paid  part  of  this 
man's  wages,  or  allowed  these  men  a  portion  of  his  wages,  they  making  up  ^e  balance 
of  his  pay.  Usually  this  third  man  was  put  on  about  the  1st  of  May  and  taken  off 
about  the  1st  of  September. 

11.  Catchers  (2  per  12-hour  turn,  day  wage): 

They  were  known  as  first  and  second  catchers.  Their  position  was  on  the  back  side 
of  the  aforementioned  roll  train  at  the  rear  of  the  lifting  cage.  As  the  operator  raised 
the  cage  to  the  level  of  the  roll  top,  these  men,  with  the  aid  of  a  tool  known  as  a  hook, 
aided  in  pushing  the  piece  over  the  roll  for  the  roughers  to  receive.  Their  position 
was  neither  as  hot  nor  as  dangerous  as  that  of  the  men  on  the  front  side  of  the  train, 
nor  was  it  as  laborious.    No  spell  hand  was  allowed  in  hot  weather. 

191t:  Sections  10  and  11. — ^The  plate  is  now  handled  entirely  on  an  automatically 
operated  roll  table  and  no  manual  labor  is  necessary,  with  the  exception  of  two 
hookers,  one  on  each  side  of  the  stand  of  rolls,  who  guide  the  plate  and  turn  it 
around  whenever  necessary.  Their  position,  however,  is  very  hot,  and  as  the 
plate  is  very  large  the  work  is  still  very  laborious. 

12.  Spanner  Man  (1  per  12-hour  turn,  tonnage): 

He  occupied  a  position  on  the  raised  platform  spanning  the  pit  at  the  end  of  the  roll 
train.  His  business  was  to  operate  the  spanning  gear  which  engaged  the  crown  wheels 
of  the  housing  screws  by  which  the  distance  (span)  between  the  rolls  was  adjusted. 
On  the  end  of  this  shaft  was  a  large  spoke  wheel  from  6  to  8  feet  in  diameter.  By 
catching  this  wheel  by  the  outer  rim  and  throwing  his  weight  on  it,  he  brought  the 
■crews  into  action,  which  in  turn  raised  or  lowered  the  top  roll.  As  the  piece  would 
receive  from  8  to  12  passes  in  this  train  and  the  movements  were  frequently  from  1^ 
inches  to  one-fourth  inch  at  a  time,  it  required  a  great  deal  of  activity  on  the  part  of 
the  workman.  His  position  exposed  him  to  the  ascending  heat  from  the  hot  plates  as 
well  as  to  the  heat  of  the  train  itself.  If  the  roll  was  not  in  easy  balance  it  was 
extremely  hard  work.  In  summer  time  this  man  took  a  helper  on  with  him  whom  he 
paid  out  of  his  own  wages,  but  during  the  cooler  periods  of  the  year  he  did  the  woric 
alone. 

191t:  Section  12.— The  operation  of  the  rolls  and  the  regulation  of  the  distance 
between  the  rolls  is  controlled  entirely  by  levers  from  a  platform  situated 
20  or  more  feet  from  the  stand  of  rolls.  Essentially  the  same  comments  apply 
to  the  other  occupations  connected  with  the  rolling  crew. 
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13.  Htdbauuo  Operator  (1  per  12-hour  turn,  day  wage): 

He  operated  the  cage  before  described.  He  was  not  exposed  to  any  extreme  con- 
ditions of  heat,  his  position  being  on  the  floor  level  to  one  side  of  the  train.  The  piece 
being  partly  broken  down  in  section  on  this  train  was  then  transferred  to  the  finishing 
train  which  stood  parallel  to  it,  and  which  consisted  of  a  mill  of  three-high  rolls  with 
inclining  tilting  tables  on  both  sides.  In  its  lowest  position  the  slope  was  toward  the 
bottom  of  the  middle  roll.  On  the  front  side  of  this  train  the  partly  finished  piece  was 
delivered  by  the  transfer  buggy  men  on  the  table  in  front  of  the  rolls. 

14.  Table  men  (4  per  12-hour  turn,  2  on  front  side  and  2  on  back);  tonnage: 
They  squared  the  piece  on  the  table  and,  by  pushing  it  forward,  flowed  the  rolls  to 

bite  it,  drawing  it  in,  reducing  it  in  section,  and  delivering  it  on  a  table  at  the  back 
side.  The  tables  were  then  elevated  to  the  level  of  the  top  of  the  middle  roll  and  the 
two  men  on  the  back  side  pushed  the  piece  into  the  mill,  the  operation  being  continued 
until  the  piece  was  reduced  to  the  thickness  desired.  The  roUer  and  his  assistant 
between  passes  manipulated  the  screws  to  secure  the  proper  amount  of  reduction. 
These  tables  merely  had  dead  sheaves  in  them  and  were  frequently  out  of  order,  which 
meant  the  use  of  main  strength  to  move  the  piece.  The  workmen,  of  course,  were 
right  up  against  the  piece  and  were  subjected  to  the  heat  radiating  from  it. 

15.  Screw  Man  (1  per  12-hour  turn,  day  wage): 

He  assisted  the  roller  in  the  operation  of  the  screws  in  the  finishing  train  from  a 
platform  spanning  the  roll  pit  at  the  end  of  the  train.  This  was  not  as  laborious  a  job 
as  that  of  the  spanner  man  previously  mentioned,  but  exposed  him  to  the  rising  heat 
from  the  hot  pieces. 

16.  Htdraulig  Operator  (1  per  12-hour  turn,  day  wage): 

He  controlled  the  lifting  mechanism  of  the  tables  and  was  not  exposed  to  any  unu- 
sual heat.  He  incidentally  marked  with  a  chalk  stick  on  the  hot  plates  the  number 
of  the  furnace  from  which  it  came  for  the  purpose  of  identification  in  making  up  the 
weight  for  the  heater  operating  that  particular  furnace. 

17.  Drag-Out  (1  per  12-hour  turn,  day  wage): 

His  duties  were  to  drive  the  mule  that  dragged  out  the  hot  plates  from  the  mill  to 
the  groimd  floor  space,  distant  about  100  feet  from  the  train,  by  means  of  a  pair  of  lazy 
tongs  attached  by  a  chain  to  the  harness  of  the  mule.  When  the  piece  had  received  its 
finishing  pass  he  merely  grabbed  the  end  of  the  plate  and  the  mule  did  the  rest,  he 
guiding  it  to  any  vacant  spots  on  the  floor. 

The  plates  were  allowed  to  remain  on  the  floor  imtil  black  hot,  when  they  were 
looked  over  by  the  inspector. 

191t:  Section  17.— The  plates  are  now  carried  away  from  the  roll  train  by  roller  con- 
veyers operated  from  a  distance  bv  levers  and  all  manual  labor  connected 
with  this  work  has  been  eliminated. 

18.  Inspector  (1  per  12-hour  turn,  salary  per  week): 

He  inspected  for  flaws,  serious  defects,  and  suitability  of  plate  for  order  intended. 
This  did  not  require  any  manual  labor  at  all  and  there  was  no  exposure  for  any  length 
of  time  to  unusual  heat. 

19.  Marker  and  Marker's  Helper  (1  each,  day  wage): 

Their  duties  were  to  mark  the  dimension  lines  with  the  aid  of  a  template  board, 
which  was  about  18  inches  wide  and  22  feet  long,  shod  with  metal  strips  on  the  imder- 
side.  They  laid  this  board  on  top  of  the  hot  plate  and  walked  on  top  of  it  drawing  a 
chalk  mark  along  the  edge  of  the  template;  then  shifted  the  template  and  marked 
the  other  side.  They  then  squared  the  ends  with  the  aid  of  a  large  square  graduated 
in  inches  and  fractions  of  an  inch.  This  was  very  disagreeable  work,  as  they  had  to 
stoop  constantly  and  were  exposed  to  the  rising  heat  from  the  hot  plates,  and  as  the 
ground  was  kept  wet  for  the  purpose  of  keeping  down  the  dust,  they  were  all  the  time 
working  in  a  moist  vapor. 
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191t:  Section  19.— As  the  plateeare  now  conveyed  on  a  roll  table  elevated  some  3  or 
4  feet  above  the  floor  level,  it  is  onlv  necessary  for  the  markers  to  stand 
alongside  the  plates  in  doing  their  work. 

20.  BuooY  Mbn  (5  per  12-hour  turn,  a  certain  number  of  heats  constituting  a 
turn,  day  wage): 

These  men  worked  as  a  team.  One  of  the  number  took  the  handle  of  the  buggy, 
the  other  four  lifting  the  plates  on  and  off  the  buggy.  Language  can  hardly  describe 
this  buggy.  It  was  two-wheeled,  on  a  single  axle;  wheels  about  18  inches  in  diameter. 
On  this  axle  was  a  skeleton  framework  about  IS  inches  in  width  and  about  12  feet 
long  rigidly  attached  to  the  axle  and  a  little  above  the  top  of  the  wheels,  all  in  balance. 
The  forward  ends  of  the  bars  of  this  frame  were  drawn  to  a  taper,  while  on  the  back 
end  was  attached  a  single  T-handle  extension,  on  which  was  welded  a  vertical  lug 
which  acted  as  a  guard.  The  workmen  would  pull  this  buggy  out  on  the  ground;  the 
four  lifters  would  then  divide  themselves  equally  at  one  end  of  the  plate,  which  was 
usually  about  20  to  22  feet  long,  and  with  the  aid  of  forks,  which  were  bars  of  steel 
about  1  inch  round  and  3  feet  long  with  a  flattened  split  head,  hold  it  in  a  raised  p<»si- 
tion  while  the  man  with  the  buggy  would  push  it  as  far  under  the  sheet  as  he  could. 
Theiifters  would  then  move  their  position  back  along  the  ^late  and  take  another  lift 
while  the  man  with  the  buggy  would  push  it  all  the  way  under  the  plate,  the  guard 
before  mentioned  serving  to  prevent  the  plate  from  running  up  on  his  hands  and 
injuring  him.  The  buggy  empty  weighed  600  to  800  pounds  and  the  plate  from  300 
to  2,000  pounds,  normally  1,400  pounds  and  under.  The  plate  now  being  in  balance 
on  the  buggy,  the  lifters  engaged  the  side  of  the  plate  with  their  forks  and  while  lifting 
on  it  pushed  forward,  the  man  on  the  handle  of  the  buggy  merely  guiding  it  as  it 
moved  over  the  ground  to  the  scales,  where  it  was  weighed  by  the  weighmaster  who 
recorded  on  his  books  the  furnace  to  which  it  was  to  be  credited  and  the  roll  crew 
that  had  worked  it. 

Itlt:  Section  20.— This  work  is  entirely  eliminated  by  the  use  of  the  roller  conveyor 
described  above.  This  applies  also  to  the  remainder  of  the  buggy  men's 
duties. 

21.  Wbiqhmastbr  (1  per  12-hour  turn,  day  wage): 

His  duties  were  entirely  clerical;  no  manual  labor.  He  had  a  comfortable  little 
cabin  to  sit  in. 

The  buggy  men  now  moved  the  sheet  to  the  table  in  front  of  the  shears  and  reversed 
the  operation  of  lifting  the  sheet  onto  the  buggy  by  lifting  the  end  of  the  plate  onto 
the  casters  in  front  of  the  shears,  leaving  it  suspended  while  the  buggy  men  withdrew 
the  buggy.  This  was  the  nearest  job  we  had  to  the  mule's  job.  Frequently,  when  a 
plate  was  raised  from  the  floor,  in  addition  to  the  strain  a  cloud  of  vapor  would  rise 
from  the  wet  ground  and  envelop  the  men.  This  was  especially  unpleasant  in  winter, 
there  being  no  protection  on  the  sides  of  the  building,  merely  a  shed  over  it. 

22.  Shbariian  (1  per  12-hour  turn,  day  wage): 

A  leading  and  responsible  man  in  this  department.  He  was  held  accountable  for 
the  correct  shearing  of  the  material  to  dimensions  and  a  check,  in  a  way,  on  the  marker, 
having  an  adjustable  hand  gauge  always  at  his  side  to  check  on  the  lines  laid  out  by 
the  marker  as  being  the  given  dimensions.  He  worked  at  one  end  of  the  table  and 
guided  the  plate  in  the  operation  of  the  shear  to  the  line,  and  had  a  leader  and  5 
helpers. 

23.  Leadbr  (1  per  12-hour  turn,  by  the  day,  a  certain  number  of  heats  for  a  day) 
and  Helpers  (5  per  12-hour  turn,  by  the  day,  the  same  number  of  heats  for  a  day): 

The  shearman,  leader,  and  helpers  worked  as  a  team.  The  shears  were  of  what  is 
known  as  the  guillotine  type,  with  a  blade  8  feet  long.  The  plate  being  on  the  casters 
in  front  of  the  shear,  the  shearman  at  one  end  of  the  shear  and  the  leader  at  the  other 
end,  the  procedure  was  to  put  the  plate  into  the  shear  endways  and  cut  off  the  front 
end  to  the  line  marked.    The  helpers  then  caught  the  plate  along  its  sides,  one  of  whom 
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attached  a  pair  of  lazy  tongs  hanging  irom  a  trolley  overhead.  One  of  the  laborers 
swinging  on  these  tongs  balanced  thd  center  of  the  plate  while  the  other  four  held  the 
end  and  swung  it  around,  bringing  it  parallel  with  the  shear  blade.  The  leader  took 
hold  of  the  front  end  and  guided  it  to  the  mark,  the  shearman  and  helpers  steadying 
the  plate  on  the  foreplate  of  the  shear,  and  when  it  was  in  line  the  signal  was  given 
to  one  of  the  helpers  who  operated  the  shear.  The  crew  pushed  the  plate  forward 
and  repeated  the  operation,  three  cuts  usually  being  necessary  to  trim  one  side  of  a 
plate.  This  side  strip  traveled  with  the  plate  until  the  final  cut  was  made  when  it 
dropped  off.  The  plate  was  then  quartered  around,  the  end  trimmed  off,  and  the 
other  side  trimmed  off  as  before  described.  It  was  then  passed  over  a  roller  table  to 
the  scales  where  it  was  weighed  and  recorded  by  the  weighmaster. 

191t:  Section  23. — ^This  work  has  been  greatly  lightened  by  the  introduction  of  various 
minor  features,  but  it  still  remains  very  heavy  and  exhausting  labor. 

24.  Scrap  Cuttbr  (1  per  12-hour  turn,  day  wage): 

He  took  the  pieces  sheared  from  the  side  of  the  plate  and  cut  them  into  convenient 
lengths  for  handling.  The  work  of  the  entire  shearman's  crew  was  laborious  and 
uncomfortable,  although  they  had  the  benefit  of  more  air  than  the  rest  of  the  mill 
hands  because  of  the  building  being  open.  In  winter  they  got  all  of  the  freezing 
weather  with  no  heat  whatever. 

Itlt:  Section  24.— The  scrap  is  now  handled  almost  entirely  by  cranes  and  the  long 
pieces  sheared  from  the  edges  are  rolled  up  in  convenient  shape  by  a  specif 
machine  constructed  for  the  purpose.  The  building  is  now  inclosed  in 
winter  and  heated  if  necessary. 

25.  Scrap  Wheelers  (2  per  12-hour  turn,  day  wage): 

They  disposed  of  the  scrap  that  was  cut  up  into  small  pieces,  wheeling  it  in  barrows 
away  from  the  shear  and  loading  it  on  cars  about  100  yards  distant. 

The  buildings  used  in  1895  were  of  a  rambling  character,  roofs  were  low  and  their 
shape  irregular,  and  largely  open  sided,  making  them  very  uncomfortable  in  winter 
because  of  the  drafts  and  extremely  uncomfortable  in  summer  when  they  acted 
merely  as  hoods  holding  the  heat  in.  No  method  of  ventilation  was  provided. 
When  necessary  to  change  rolls  it  was  the  duty  of  the  roller  and  a  portion  of  his 
crew  to  replace  the  worn-out  rolls  once  a  week,  usually  on  Simday  morning.  The 
roller  had  about  four  helpers  and  they  received  a  fixed  amount  for  this  regular  roll 
changing.  There  was  also  a  midweek  change  of  a  single  roll,  instead  of  the  set  of  three, 
and  this  same  crew  of  men  received  a  smaller  amount  each  for  this  work.  The  change 
was  accomplished  with  the  aid  of  a  hydraulic  lifting  crane,  pivoted,  the  jib  travel  of 
which  was  not  mechanically  operated.  It  usually  required  a  half  day's  time  to  mal;e 
the  change  of  a  full  set,  and  an  hour  or  an  hour  and  a  half  for  the  change  of  a  single 
roll  in  the  midweek. 

191t:  Section  25.— The  mills  described  here  are  housed  in  buildings  of  an  exception- 
ally good  t>rpe  with  steel  frame  construction  throughout  and  brick  curtain 
walls.  During  the  summer  the  building  can  be  thrown  almost  entirely  open 
80  as  to  get  the  advantage  of  all  possible  ventilation,  while  in  winter  the 
workmen  are  siifiiciently  shielded  from  the  outside  inclemency  witii  the 
exception  perhaps  of  one  or  two  isolated  occupations. 

TUBE   WORKS. 

Lap  weld  mill. 

General. — ^The  material  commonly  known  as  skelp  having  been  made  and  loaded 
on  the  trucks  at  the  rolling  mills  for  delivery  to  the  pipe  mills  may  be  considered 
as  having  now  arrived  at  what  was  known  as  the  bending  department,  a  laige  rec- 
tangular building  in  which  were  located  nine  furnaces.  A  steam  hydraulic  jib 
crane  served  two  furnaces  and  stood  at  right  angles  to  the  track  when  the  jib  was 
in  position  for  receiving  a  load.    With  the  aid  of  a  spreader  of  proper  length  and 
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suspended  hooks  and  chains  at  each  end,  the  lifts  of  varying  sizes  were  removed 
from  the  truck  either  to  the  floor  for  storage  or  swung  around  to  the  receiving  benches 
of  the  bending  furnace.  There  was  a  crew  of  men  consisting  of  a  foreman  and  as 
high  as  40  men  in  this  department  known  as  the  iron  gang,  whose  duties  were  to 
handle  the  plates  of  various  widths  and  weights  and  assemble  them  for  the  first  stage 
of  the  process.  They  worked  as  teams  of  4  or  8,  as  the  case  might  be,  principally 
in  daylight,  and  all  on  day  wage. 

Bending  Furnacb  No.  1. — Bending  furnace  No.  1  was  a  rectangular  furnace  fired 
with  artificial  gas,  having  a  hearth  area  of  8  by  24  feet,  in  which  a  low  temperature 
was  maintained  by  a  nonoxidizing  flame,  in  charge  of  an  operator  known  as  a  bender. 

1.  CHARQiNa. — ^The  stock  lying  on  the  floor  was  placed  in  the  bending  furnace  by 
four  men,  distributed  at  equal  distances  along  the  plate,  reaching  down  and  picking 
up  each  plate  separately  and  launching  it  into  the  furnace  by  a  running  movement, 
placing  as  many  across  the  hearth  of  the  furnace  as  the  width  of  the  plate  would 
permit.  They  were  known  as  the  charging  gang,  day  wage,  10  hours;  the  occupation 
being  very  laborious  and  imcomfortable  and  requiring  physical  endurance  rather 
than  skill.  In  summer  time  the  condition  under  which  they  worked  would  be 
extremely  imcomfortable  and  the  tax  so  great  that  it  was  almost  impossible  to  keep 
men  on  Uie  job.  On  extremely  hot  days  it  would  often  be  necessary  to  double  and 
treble  the  number  of  this  crew.  • 

191t:  The  skelp  is  now  chaiged  entirely  by  a  machine  which  eliminates  practically 
all  heavy  manual  lalK>r  and  does  not  require  the  constant  exposure  of  workmen 
to  high  temperatures. 

2.  BsNDBR  (1,  10  hours,  day  wage): 

His  position  was  at  the  dischaige  end  of  the  furnace,  working  45  minutes  out  of 
every  hour  and  then  relieved  by  a  spell  hand.  This  spell  bender  rotated  on  three 
bending  furnaces,  spelling  the  respective  benders.  The  position  was  a  skilled  one 
and  required  the  man  to  stand  very  close  to  the  opening  of  the  furnace  while  doing 
his  work.  A  water  shield,  between  the  man  and  the  side  of  the  furnace,  partially 
covered  the  opening  and  also  the  side  of  the  furnace.  Compared  with  the  present 
time,  the  occupation  was  a  very  laborious  and  uncomfortable  one,  due  to  the  low  roof 
of  the  building  and  poor  ventilation;  often  the  air  that  was  supplied  by  a  system  of 
overhead  piping  for  die  purpose  of  making  it  more  bearable  was  really  warm  air  when 
delivered  to  him.  His  tools  consisted  of  a  pair  of  long  reined  tongs,  with  which  he 
caught  a  piece  of  skelp  in  the  furnace  and  by  main  strength  dragged  it  out  to  a 
point  where  it  could  be  caught  by  the  chain  tongs.  In  addition  to  regulating  the 
temperature  of  his  furnace,  it  was  also  part  of  his  duties  to  change  dies  when  neces- 
sary or  as  directed  by  the  general  foreman  of  the  department.  He  was  assisted  by 
two  men  known  as  tong  nmner  and  roller-ofif. 

ToNG  RuNNSR  (1,  10  hours,  day  wage): 

He  caught  the  skelp  at  the  bending  die  in  the  Jaw  of  the  lazy  tongs,  mounted  at 
right  angles  to  its  axis  on  a  trolley  which  traversed  a  bench  on  which  was  moving  an 
endless  chain,  the  wheels  of  the  trolley  straddling  the  chain,  and  the  hook  of  the 
chain  tongs  was  engaged  in  one  of  the  links  of  the  chain  and  drawn  forward,  pulling 
the  plate  into  the  die  and  giving  it  a  cylindrical  formation.  The^  tong  nmner  moved 
along  the  floor  with  the  travel  of  the  tongs  and  disengaged  them  when  the  piece  was 
released  from  the  die.  In  winter  this  man  worked  continuously,  but  in  summer  he 
was  spelled  every  45  minutes  for  15  ihinutes  out  of  the  hour  by  a  spell  hand  who 
rotated  on  three  furnaces,  spelling  45  minutes  out  of  every  hour. 

Rollbr-Off  (1, 10  hours,  day  wage): 

His  duties  were  to  take  the  partially  formed  pipe  and  roll  it  down  slightly  inclined 
skids,  where  two  trucks  of  peculiar  build  awaited  its  reception.  These  trucks  had  a 
solid  axle  with  a  pair  of  cast-iron  wheels  about  12  inches  in  diameter.  On  the  axle 
was  attached  a  circular  plate  acting  similarly  to  a  fifth  wheel  of  a  wagon.    There  was 
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a  bolster  piece  on  which  were  mounted  two  uprightB  about  36  inches  apart  and  4  feet 
high.  These  trucks  had  a  T  handle  integral  with  the  axle  and  about  12  inches  from 
the  axle.  They  were  bent  upward  to  an  angle  of  about  45°.  This  form  of  construc- 
tion always  kept  the  handle  in  a  position  about  waist  high.  The  partially  farmed  pipe 
was  rolled  onto  these  two  trucks,  and  when  the  trucks  were  filled  the  rapid-tzansit 
power  of  that  day,  *'the  mule,  **  was  attached  to  one  of  the  handles  and  the  load 
conveyed  across  the  very  irregular  floor  to  the  welding  department  or  to  some  place 
for  stocking.  In  the  process  of  movement,  while  the  mule  was  pulling  on  the  handle 
of  the  forward  truck  the  rear  truck  handle  was  being  controlled  by  a  laboring  man  who 
steered  it  around  the  sharp  turns. 

The  same  conditions  prevailed  at  bending  furnaces  Nob.  2,  S,  6,  7,  and  8  as  already 
described  at  No.  1,  with  the  exception  that  instead  of  the  charging  of  the  plate  being 
done  manually  by  a  crew  of  four  or  more  men,  depending  on  the  weather  conditions, 
the  plates  were  placed  on  a  charging  bench  and  were  mechanically  intaroduced  intc 
the  furnace.  Bending  furnaces  Nos.  4  and  5  were  different,  in  that  they  had  power 
rolls  that  drew  the  plate  from  the  furnace  and  beveled  the  edges,  instead  of  the  dies 
and  chain  tongs  previously  mentioned. 

It  is  not  possible  to  give  in  sequence  the  operations  of  the  old  mill  at  this  period 
for  the  reason  that  the  requirements  of  the  mill  were  such  that  continuity  in  handling 
and  conversion  could  not  be  maintained.  Material  prepared  on  the  vadous  bending 
furnaces  would  not  be  distributed  to  the  welding  furnace  of  a  corresponding  number. 
This  meant  the  crossing  and  recrossing  of  the  material  during  the  successive  steps  of 
manufactture.  There  being  no  dividing  wall  between  the  bending  and  welding 
departments,  the  progress  of  the  material  was  therefore  over  a  very  irregular  floor 
level,  and  under  all  manner  and  kinds  of  roof  construction — ^iron  and  steel,  wood 
frame,  metal  sheathed,  etc. — the  whole  tending  to  pocket  the  heat  and  allowing  little 
or  no  ventilation. 

191t:  All  processes  of  tube  manufacture  are  in  1910  brought  together  in  a  single  enor- 
mous building.  Each  bending  furnace  has  its  corresponding  welding  fur- 
nace and  the  material  thus  passes  in  an  orderly  manner  through  all  the  suc- 
cessive processes,  thus  greatly  increasing  the  output  and  at  the  same  time 
reducing  the  liability  oi  accidents.  All  materials  or  products  are  handled 
by  mecnanical  devices,  cranes,  conveyers,  motor-driven  machines,  or  power 
lifts,  thus  eliminating  not  only  the  necessity  for  excessive  exertion  on  the 
part  of  the  workmen,  but  also  doing  away  wiui  the  obnoxious  presence  of  the 
mules.  All  furnaces  have  water-cooled  doors,  and  in  addition  liuge  electric 
fans  are  placed  at  every  working  position  which  is  in  a  zone  of  high  tempera- 
ture. Tne  workmen  are  now  spelled  every  40  minutes,  and  thus  get  20 
minutes'  rest  in  every  hour  instead  of  the  16  minutes  specified  above. 
There  are  also  minor  changes  in  equipment,  too  numerous  even  to  mention, 
which  greatly  improve  the  working  conditions. 

Wbldinq  Department. — This  department  consisted  of  8  welding  furnaces  in  a 
row,  all  of  rectangular  shape  and  of  various  dimensions  suitable  for  the  respective 
classes  of  work.  Elsewhere  standing  at  right  angles  to  this  row  were  located  two  more 
welding  furnaces,  Nos.  9  and  10,  and  then  in  a  remote  comer  of  the  plant  one  other 
furnace.  No.  11. 

Welding  Furnace  No.  1 . — ^As  the  skelp  came  from  the  bending  department  it  was 
distributed  to  the  welding  department,  consisting  of  8  furnaces  in  a  row.  The  ma- 
chinery was  all  driven  from  one  main  line  shaft  in  a  pit  beneath  the  floor  level,  uo 
separately  electric  driven  units  or  individual*motive  power  being  used.  The  hearth 
of  these  furnaces  was  so  near  the  floor  line  that  it  was  necessary  to  have  an  operating 
pit  probably  2  feet  below  the  floor  level  to  enable  the  operators  to  work  before  them.* 

I  In  1910  the  fumaoe  hearths  are  raised  well  above  the  floor  so  as  to  avoid  the  hot  and  dangerous  pits. 
All  machinery  Is  eleotricall  j  driven  and  organized  in  small  units,  so  that  any  part  of  the  machinery  can  be 
shut  down  without  Interfering  with  the  rest  of  the  plant.  Thto  is  a  great  fsature  in  the  prevention  of  aooi- 
dmta. 
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Afl  previously  stated,  the  skelp  was  brought  to  the  charging  end  of  the  furnace  and 
tipped  over  in  a  loose  pile  on  the  floor  parallel  to  this  pit.  On  the  smaller  sizes  of 
pipe  it  was  the  duty  of  two  men  to  pick  the  skelp  up,  one  man  at  each  end,  and  laundi 
it  into  the  furnace.    These  men  were  known  as — 

Pit  Hands  (2, 10  hours,  day  wage): 

The  man  on  the  fcu'ward  end  of  the  pipe  placed  it  in  the  furnace  door  and  the  one 
on  the  far  end  shoved  it  into  the  furnace.  These  men  alternated  period  about  at  the 
ends  of  the  pipe.  The  man  on  the  forward  end  had  an  S  hook  with  which  he  lifted 
the  front  end  of  the  pipe  into  the  furnace,  and  the  man  who  shoved  the  pipe  into  the 
furnace  used  a  plain  wooden  stick.'  These  men  had  no  duties  to  perform  other  than 
above  described. 

Welder  (1, 10  hours,  per  diem  and  salary): 

A  skilled  man  and  the  one  responsible  for  the  condition  of  the  finished  product. 
His  duties  were  to  regulate  the  temperature  of  his  furnace,  controlling  the  gas  and  air 
valves  for  this  purpose.  He  had  assistants  who  aided  him  with  the  various  work 
about  the  furnace,  and  they  were  known  as  pit  hands.  The  tool  used  by  the  welder 
was  one  known  as  a  pusher,  a  bar  with  a  fork  on  the  end,  about  22  feet  long  with -a 
loop  handle,  which  he  used  for  pushing  the  pipe  out  of  the  furnace. 

Additional  Pit  Hands  (1, 10  hours,  day  wage): 

In  addition  to  the  pit  hands  previously  mentioned  who  had  specific  duties,  addi- 
tional pit  hands  were  furnished  with  general  duties  to  perform,  the  number  varying 
with  the  size  of  the  pipe  being  made.  The  permanent  additional  pitman  assisted 
the  welder  by  picking  up  the  respective  tools  and  placing  them  in  position  for  use, 
helping  the  welder  to  push  the  pipe  from  furnace,  etc.  He  worked  under  the  same 
conditions  of  physical  discomfort  as  the  welder  and  other  furnace  hands. 

TuBNBB-DowN  (1, 10  hours,  day  wage): 

Then,  as  in  1910,  this  man's  duty  was  to  turn  the  skelp,  previously  charged  in  the 
furnace  by  pit  hands,  over  into  the  center,  or  ''gutter"  portion  of  furnace  hearth, 
with  the  lapped  edges  up  in  position  to  be  brought  to  a  welding  heat.  The  welder 
and  turner-down  alternated  in  the  performance  of  the  work  attached  to  these  occu- 
pations, obtaining  thereby  a  ''speir'  or  relief  from  the  more  taxing  duties  of  the  fore- 
hand job,  and  with  the  assistance  of  the  help  constituted  a  team.  In  summer  time 
spell  hands  were  furnished  to  the  number  required  by  ordinary  weather  conditions; 
however,  in  extreme  cases  there  was  no  limit  to  such  additional  help. 

Skelper  (1, 10  hours,  day  wage): 

His  duty  was  to  arrange  the  skelp  in  an  orderly  way,  parallel  with  the  pit,  that  the 
pit  hands  could  the  more  readily  pick  it  up  for  charging  in  furnace,  using  as  his  only 
tool  a  stick  which  he  inserted  in  the  end  of  the  pipe.  The  foregoing  constituted  a 
crew  on  the  front  or  charging  end  of  the  furnace.  On  the  rear  or  roll  end,  being  the 
dischaige  end,  were  found  the  following-named  occupations: 

Baller  (1, 10  hours,  day  wage): 

His  position  was  to  one  side  of  the  welding  rolls,  and  with  a  small  pair  of  tongs 
picked  up  a  ball  of  the  proper  size  and  placed  it  on  the  end  of  the  welding  bar,  which 
in  turn  was  placed  in  the  groove  between  the  top  and  bottom  rolls,  the  space  between 
the  ball  and  groove  being  of  the  thickness  and  diameter  desired  for  the  wall  of  the 
finished  pipe.  This  bar  was  held  in  place  by  a  stop  dropped  behind  it.  After  the 
pipe  had  passed  along  and  over  the  welding  bar,  with  the  same  tongs  he  removed 
the  ball;  the  bar  was  withdrawn  and  the  pipe  rolled  aside;  the  bar  was  then  brought 
to  its  original  position,  a  new  ball  placed  on  it,  and  the  operation  repeated.  Work 
was  not  so  taxing  as  on  the  front-side  hands,  and  the  intervals  between  pipes  being 
welded  was  utilized  in  sitting  down.  Water  shields  on  the  furnace  deflected  the 
intense  heat  from  the  furnace  opening. 

« The  pipe  1^  now  charged  with  a  mechanical  pusher,  which  ellmiiiates  the  heavy  maoaal  lalxir  and  moob 
of  the  exposure  to  the  extreme  heat  which  formflriy  chancterbed  this  work. 
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Ball  Bot  (1, 10  hours,  day  wage): 

His  duty  was  to  bring  balls  from  the  bin  to  the  tray  alongside  of  the  bailer  and  to 
keep  him  supplied.    Neither  hot  nor  laborious,  and  work  intermittent. 

Bar  Pullbr  (1,  10  hours,  day  wage): 

He  operated  mechanism  which  moved  the  welding  bar  backward  and  forward, 
neiUier  hot  nor  laborious,  being  to  one  side  of  the  work.    No  spell  time. 

Takbb-0f7  (1,  10  hours,  day  wage): 

His  position  in  old  mill  was  a  very  uncomfortable  one,  due  to  the  arrangement  of 
machinery.  He  took  the  welded  pipe  out  of  the  trough  from  the  welding  rolls,  rolled 
it  down  short  skids  to  a  trough  parallel  to  welding  trough,  and  inspected  the  hot  pipe 
for  bad  weld  or  seams  and  any  other  defects.  If  defective,  he  cast  it  to  one  side  in 
proximity  to  his  work;  if  good,  he  pushed  it  into  the  sizing  rolls,  using  a  stick  for  the 
purpose,  inserted  in  the  end  of  the  pipe,  and  on  laige  sizes  a  piece  of  pipe  or  a  solid 
bar.    No  spell  hand  on  this  job,  his  only  relief  being  the  intervals  between  pieces. 

Cross  Roller  (1,  10  hours,  day  wage): 

His  position  was  parallel  to  sizing  rolls,  and  he  aided  the  progresaTof  the  piece  across 
skids  to  cross-roll  trou^,  pushing  it  through  cross  rolls.    No  spell  hand. 

Roller-Off  (1,  10  hours,  day  wage): 

A  position  abandoned  in  the  new  mill,  due  to  the  inclined  traveling  cooling  beds. 
His  duties  were  to  take  the  pipe  out  of  the  trough,  roll  it  down  a  short  skid  to  a  pair 
of  trucks  placed  parallel  to  skids  of  the  same  construction  as  those  described  for  use 
at  bending  furnace.  When  these  trucks  were  loaded  a  gang  of  men  took  them  away 
and  left  a  pair  of  empty  ones  in  place.  These  trucks  and  contents  were  trundled  all 
over  the  mill  to  different  distant  threading  floors  or  shipping  platforms  where  pipe 
was  loaded  on  road  cars  used  to  transport  it  to  more  distant  threading  Aoan  as  mudi 
as  a  quarter  of  a  nule  from  point  of  manufacture,  where  the  pipe  was  finished  for  the 
various  kinds  of  joints— screw,  flange,  or  lock. 

The  same  positions  prevailed  at  all  of  the  welding  furnaces,  with  the  exceptions  of 
Nos.  4,  5,  7,  and  11,  where  a  steam  pusher  was  used  for  shoving  the  skelp  out  of  the 
furnace  instead  of  being  done  manually.  This  was  nothing  more  than  a  long  cylinder 
in  a  pit  beneath  the  floor  level,  with  a  piston  and  crosshead  on  slides,  having  an  arm 
integral  with  the  crosshead  and  standing  at  right  angles  to  the  travel  of  the  same, 
coming  up  through  a  slot  in  the  floor,  and  having  a  notch  in  the  top  to  engage  the  lug 
of  the  pusher.  In  addition,  there  was  one  extra  turner-down  on  these  furnaces, 
making  two  in  number  instead  of  one  on  the  other  furnaces. 

Lap  bending  department* 

General  Foreman: 

He  had  charge  of  all  of  these  leading  furnaces  and  directed  the  changing  of  roll 
and  dies  to  suit  the  various  orders. 

Assistant  Foreman: 

He  assisted  the  general  foreman  in  operating  the  furnaces  and  making  tho  roll 
changes. 

Inspector: 

He  examined  and  gauged  the  plates  used  in  making  boiler  tubes,  measuring  the 
same  for  thickness  and  width,  and  keeping  a  record  of  the  material  and  quantity 
rejected,  if  any.    He  had  two  laborers  as  assistants. 

Tool  Man: 

His  duties  were  to  keep  all  tools  and  dies  in  first-class  condition. 

Scale  Wheelers: 

He  removed  the  scale  from  the  bending  dies,  scarfing  rolls,  and  draw  benches, 
wheeling  it  to  distant  points  and  dumping  it  into  bins  provided,  usually  located 
near  a  railroad  spur,  and  when  a  carload  had  accumulated  they  loaded  it  on  a  car. 
Common  labor. 
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Lap  welding  department. 

Gbnbral  Foreman: 

He  had  charge  over  all  the  welding  furnaces  and  the  operating  of  the  same,  and 
the  changing  of  rolls,  etc.,  to  fill  orders. 

Assistant  Foreman: 

He  assisted  the  general  foreman  in  operating  the  furnaces  for  production. 

Inspector: 

This  man  was  employed  to  inspect  the  boiler  tubes,  following  them  up  through  the 
various  stages  of  preparation,  and  keeping  the  general  foreman  informed  as  to  the 
nature  of  the  defects  so  that  the  flaws  could  be  remedied  quickly. 

Grinding  Foreman: 

This  man  had  chaige  of  the  grinding  department;  duties  of  a  supervisory  nature. 
He  had  the  necessary  number  of  balb  supplied  to  the  welder  and^imrted  the  ball 
grinders,  gaugers,  and  wheelers. 

Ball  Grinders  (the  number  varied,  usually  6, 10  hours,  day  wage): 

At  this  time  large  grindstones  were  used  instead  of  emery  wheels,  and  the  practice 
was  to  place  the  ball  on  a  spindle  similar  to  the  present  method  and  bring  it  in  contact 
with  the  face  of  the  stone  wheel  which  was  rotating,  thus  smoothing  up  the  balls  and 
bringing  them  to  the  size  required.  Water  was  used  freely  on  these  stones  and,  there- 
fore, there  was  no  grit  in  the  atmosphere  in  which  the  men  worked.  Classified  as 
skilled  work  then  as  now. 

Ball  Gaugers  (the  number  varied  at  this  occupation,  10  hours): 

Their  duties  required  them  to  use  calipers  and  ring  gauges  on  the  balls  after  coming 
from  the  grinders;  practically  the  same  as  to-day. 

Ball  Wheelers: 

They  had  to  load  the  balls  in  wheel  barrows  and  take  them  to  the  rattlers;  from  the 
rattlers  to  the  gaugers;  from  the  gaugers  to  the  furnaces.  Day  wage,  10  hours;  usually 
common  labor. 

Patchbrs  and  Helpers  (usually  4  to  6  men,  10  hours,  day  wage): 

Classed  as  skilled  men. 

Sticker  Dressers  (10  hours,  day  wage): 

They  cut  the  balb  out  of  the  pipe  and  flues  when  they  got  stuck  in  the  same  during 
the  welding  process,  using  a  sledge  and  cold  cutter.    Semiskilled  labor. 

Cinder  Wheelers: 

The  cinder  usually  flowed  out  into  a  trough  which  was  slightly  inclined  toward  the 
side  of  the  furnace.  When  the  cinder  overflowed  this  trough  it  spilled  out  on  the 
floor,  and  this  man  cleaned  up  the  mess  and  shoveled  it  into  a  wheelbarrow  and 
trundled  it  to  some  convenient  point  near  a  railroad  spur. 

Scale  Wheelers  (10  hoiuv,  day  wage): 

These  men  gathered  the  scale  from  t^e  welding,  sizing,  and  cross  rolls,  shoveled  it 
into  wheelbarrows,  and  conveyed  it  to  the  scale  bins  previously  referred  to. 

Roll  Setters  (usually  a  crew  of  10  to  12  men,  consisting  of  the  principals  and 
helpers): 

They  made  the  necessary  changes  at  the  welding  rolls,  cross  rolls,  etc.,  using  a  block 
and  tackle  hung  from  the  top  of  a  temporary  post  which  would  be  placed  in  the  top 
of  the  housing  where  the  change  was  being  made.  The  operation  was  a  manual  one 
entirely;  10  hours;  day  wage;  classified  as  skilled  men.*  When  not  engaged  in  mak- 
ing roll  changes,  they  were  constantly  going  around  the  mills  watching  the  rolls  to  see 
that  they  were  in  proper  working  order. 

Sand  and  Crockery  Men: 

These  men  prepared  the  various  refractory  materials  used  in  lining  the  furnace 
hearths  and  delivered  them  to  the  respective  furnaces;  day  wage;  10  hours. 

1  In  1910  an  roll  changes  were  made  with  the  aid  of  overhead  cranes,  which  greatly  shortened  ths 
proeen  and  eliminated  aU  heavy  lifting. 
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Gas  Rkvbrsbrs  (12  hours,  day  wage): 

Their  dutiee  were  to  reverse  the  gas  from  one  side  of  the  furnace  to  the  other  lide 
at  intervals  of  a  half  hour,  to  tap  cinder  out  of  the  furnace  when  necessary,  and  to  keep 
the  chambers  of  the  furnace  in  good  condition.    Classified  as  skilled  men. 

OOiEft  (10  hours,  day  wage): 

Duties  to  oil  such  machinery  as  there  was;  rated  a  little  hi^er  than  common  labor. 

Cutter  Grinders  (10  hours,  day  wage): 

These  men  ground  the  cutters  of  the  threading  machines  on  grindstones,  the  cutter 
being  that  part  of  the  machine  which  cuts  off  the  end  of  the  pipe  prior  to  threading. 
He  also  prepared  the  special  cutting  tool  for  the  removal  of  the  burr  from  the  inside 
of  the  large  sizes  of  pipe.  He  was  responsible  for  keeping  up  the  supply  and,  there- 
fore, made  frequent  trips  to  the  blacksmith  shop  for  new  ones  or  to  have  old  ones 
redressed;  sk^ed  work. 

Die  Fixer: 

This  man  ground  the  dies  on  an  emery  wheel  at  this  period.  There  being  no  per- 
manent location  at  this  time  for  the  care  of  the  dies  such  as  is  provided  to-day,  the 
parts  constituting  the  dies  would  be  prepared  at  remote  places.  His  duties,  there- 
fore, required  him,  with  his  helpers,  to  gather  these  parts  from  one  point  or  another 
and  put  them  in  shape  for  use  at  the  machines.  His  work  was  skilled,  but  his  helpers 
were  not. 

The  general  conditions,  as  briefly  stated  before,  were  very  unsatisfactory,  due  to 
the  character  and  construction  of  the  many  additions  and  extensions  of  one  kind  and 
another  that  had  been  made  in  the  many  years  since  the  establishment  of  the  plan 
in  a  small  way  in  1870.  Its  growth  and  development  was  a  matter  of  adding  on  just 
what  would  suit  the  needs  at  the  time,  at  the  least  possible  cost,  rather  than  providing 
for  expansion  or  decreasing  cost  of  production,  no  thought  being  made  for  the  future. 
Sanitation  was  not  thought  of,  lavatories  imknown  other  than  an  offensive  smelling, 
rude  affair,  which  was  vermin  infected.  Foul  smelling  \irinals,  of  wood  or  metal, 
were  built  in  remote  comers  or  out-of-the-way  places,  excreta  accimiulated  in  the 
common  closets  provided  at  some  places  and  became  most  disgusting.  Ventilation 
could  not  have  been  obtained  if  desired,  because  of  the  nondescript  roof  construction. 
Air  was  forced  through  a  system  of  overhead  pipes,  with  branches  at  the  various  hot 
spots  occupied  by  workmen,  but  because  of  its  being  in  these  overhead  metal-pipe 
conduits  it  got  very  warm  and  at  the  point  of  delivery  was  an3rthing  but  cool;  it 
merely  created  a  current  and  that  was  all.^  The  buildings  pocketed  the  heat  within, 
and  their  compactness  cut  off  all  natural  currents  from  without.  The  tool  bosh  for 
cooling  tools  was  the  common  washing  trough  at  the  end  of  the  day  when  those  so 
disposed  wished  to  cleanse  themselves  before  leaving  work.' 

Lighting  was  first  by  artificial  gas  and  oil  hand  torches,*  subsequently  by  electric 
light,  both  arc  and  incandescent,  and  very  poor  at  best,  the  buildings  not  permitting 
effective  distribution.  The  movement  of  all  raw  material,  semifinished,  and  finished 
material  was  done  with  barrows  and  trucks,  of  one  type  and  another,  by  an  army  of 
men,  and  when  too  heavy  for  man,  mules  furnished  the  motive  power.  In  some 
places  a  short  piece  of  narrow  gauge  track  and  trucks  were  used,  but  invariably  the 
motive  power  was  man.^ 

1  Lufsfi  electric  fans  were  used  In  1910.  ao  arranged  as  to  create  and  maintain  a  steady  upward  ouirant  ol 
air  which  carried  the  heat  over  the  heads  of  the  workmen. 

*  An  exceptionally  good  system  of  toilets,  lavatories,  and  garbage  cans  was  installed  in  this  mUl  prior  to 
1910.  The  water  supply  is  good  and  convenienUy  furnished  to  the  workmen.  The  Imlldinf  is  ae  large  aad 
the  roof  so  high  that  smoke  and  fumes  are  never  disagreeably  present  at  the  wooing  positions. 

»The  building  in  1910  was  lighted  by  scientifically  arranged  arc  lights. 

1 1n  1910  aU  materials  and  products  were  mechanically  handled.  It  was  possible  to  reaoh  eirery  part  of 
the  building  by  some  one  of  the  many  overhead  cranes. 
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BuUmldmiU. 

At  this  period  the  method  of  making  butt  weld  pipe,  while  somewhat  similar  to  the 
present  in  practice,^  was  distinctly  different  in  application,  and  was  exclusively  the 
"  tagging  * '  process. 

The  material  having  arrived  on  trucks  from  the  skelp  mills,  the  procedure  was  as 
follows: 

Taggers  and  Helpers  (working  as  a  team,  day  wage,  10  hours,  varying  in  num- 
ber according  to  the  number  of  furnaces  at  work): 

A  team  consisted  usually  of  a  tagger  and  two  helpers  on  small  material.  The  end 
of  the  plate  which  was  to  be  tagged  usually  had  the  comers  partially  clipped  off  and 
was  put  in  the  tagging  fire  and  brought  to  a  welding  heat.  At  the  same  time  other 
men  were  heating  the  tag — a  small  piece  of  roimd  iron  4  or  5  feet  long  with  a  knob  on 
the  end.  On  signal,  both  the  hot  plate  and  the  tag  would  be  brought  out  and  welded 
together,  sometimes  in  a  forming  die  and  at  other  times  simply  by  a  blow  of  the 
hammer  on  the  skelp,  partially  cupping  it.  The  various  sizes  of  skelp  thus  tagged 
would  be  placed  in  suitable  buggies  by  the  taggers  to  be  conveyed  to  the  respective 
welding  furnaces  by  the — 

Skelp  Truckers  (6  to  8,  10  hours,  day  wage): 

Their  duties  were  to  deliver  the  tagged  skelp  to  the  different  furnaces. 

The  method  of  **  back  charging  **  the  furnace  was  not  in  vogue  at  this  period;  charging 
and  drawing  were  done  on  one  end  only.  The  buggy  of  ta^e^ed  skelp  stood  parallel  to 
the  operating  floor  with  the  plain  end  toward  the  furnace,  and  was  taken  from  this 
truck  by — 

Feeders  (3,  10  hours,  day  wage;  2  working,  1  off): 

They  worked  as  a  team;  one  man  picked  up  the  forward  end  of  the  plate  and  the 
other  the  rear  or  tag  end.  The  man  on  the  forward  end  of  the  plate,  when  light  mate- 
rial was  being  worked,  would  slightly  bend  up  the  front  end  so  that  it  would  slide  into 
the  furnace  readily.  On  the  heavier  plates  he  had  a  special  tool  similar  to  a  gooseneck 
wrench,  the  opening  of  which  was  a  little  larger  than  the  thickness  of  the  plate,  and  by 
placing  this  on  the  end  of  the  plate  and  giving  it  a  right-angle  twist  accomplished  the 
same  purpose.  After  preparing  the  plate  they  picked  it  up,  as  previously  stated,  and 
launched  it  into  the  furnace  by  a  running-forward  movement.  The  hearth  of  the 
furnace  sloped  down  from  one  side  to  the  other  and  likewise  from  the  front  to  the 
rear,  and  would  usually  accommodate  three  sheets  of  the  tagged  skelp. 

Weldbra  (2,  10  hours,  day  wage  and  salary): 

These  men  were  known  as  first  and  second  welder.  They  worked  alternately, 
dividing  the  period  of  work  between  themselves  as  to  duration  anywhere  from  15 
minutes  to  1  hour.  The  first  or  second  welder,  as  the  case  might  be,  grabbed  the  tag 
as  a  handle  and  by  a  swinging,  twisting  motion  worked  the  plate  laterally  on  this 
sloping  hearth  to  a  position  immediately  in  front  of  the  bell  block,  which  was  sta- 
tionary, and  engaged  the  beU,  which  was  slipped  over  the  tag.  Recognized  as  respon- 
sible man  on  the  furnace  and  accountable  for  the  quantity  and  quality  of  the  output. 

BudGY  Runners  (2,  10  hours,  day  wage;  1  on  at  a  time  and  1  off,  work  periods 
being  20  minutes): 

This  job  being  periormed  by  boys,  the  work  period  was  limited  to  20  minutes  and 
rigidly  enforced.  Their  duties  were  to  move  the  buggy,  which  was  a  small  affair  with^ 
four  wheels  running  on  planes  parallel  with  a  traveling  chain.  Integral,  wiih  thi^ 
frame  and  standing' vertically  was  a  forked  head,  and  when  the  boy  moved  the  buggy 
up  to  the  furnace  the  welder  dropped  the  tag  into  this  fork,  which  engaged  the  knob, 
on  the  end  df  the  tag,  and  then  when  the  bqy  hooked  the  buggy  to  the  tritveling  chain, 
tiie  piece  was  drawn  through  the  bell  out  of  the  furnace.'' 

^•See  VoL  I,  pp.  314-322.    The  hot  and  laborious  work  of  tagging  Is  now  oompletely  eliminated. 
1  In  1910  hooks  which  are  directly  attached  to  traveling  chain  were  used,  thus  doing  away  with  the  use 
•Itags. 

T^^r— S,  I?oc,  110,  62-1,.  vol  3: H 


Digitized  by  VjOOQ IC 


530  LABOR  CONDITIONS  IN   IRON  AND  STEEL  INDUSTRY. 

Tao  Cutter  (I,  10  hours,  day  wage): 

He  was  spelled  15  minutes  out  of  the  hour  by  a  spell  hand,  who  ipelled  soccenively 
the  tag  cutter,  bell  cleaner,  and  cross  roller.  His  duties  were  to  cut  the  tag  ofif  close 
to  the  end  of  the  pipe  by  placing  it  under  a  small  power  shear  located  near  the  end  of 
the  draw  bench. 

Roller-Off  (1,  10  hours,  day  wage): 

His  duties  were  to  take  the  last  end  of  the  pipe  out  of  the  furnace  with  a  pair  of 
tongs  and  slide  it  down  skids  to  a  trough  in  front  of  the  sizing  rolls,  and  push  it  into 
the  sizing  rolls. 

Cross  Roller  (1, 10  hours,  day  wage): 

His  duties  were  to  push  the  pipe  into  the  cross  rolls  after  it  had  passed  through  the 
sizing  rolls. 

Layer-Off  (1, 10  hours,  day  wage): 

His  duties  were  to  take  the  pipe  after  it  passed  through  the  cross  rolls  and  place  it 
on  the  rack  or  cooling  table,  as  the  case  might  be,  and  straighten  it  out.  The  material 
was  advanced  from  notch  to  notch  in  this  rack  by  a  whip  motion  on  the  part  of  this 
man  and  required  considerable  sleight  of  hand. 

Latbr-Off  and  Rollbr-Off  (1,  10  hours,  day  wage): 
•  &is  duties  were  to  spell  the  roller-off  and  lajrer-ofif  20  minutes  out  of  the  hour,  and 
in  extremely  hot  weather  two  were  in  this  position,  increasing  the  spell  to  half-hour 
periods. 

Bell  Cleaner  (1,  10  hours,  day  wage;  this  job  was  filled  by  a  boy): 

His  duties  were  to  take  the  bells  and  place  them  in  a  rack  provided  for  the  purpose; 
to  pull  the  bells  as  they  feU  from  the  hot  pipe  into  a  bosh;  to  clean  them,  and  place 
them  again  on  the  bell  rack  for  the  welder. 

Marker  and  Truckers  (3,  10  hours,  day  wage;  worked  as  a  team): 

The  marker  received  15  or  20  cents  a  day  more  than  the  truckers,  it  being  his  duty 
not  only  to  assist  in  moving  the  trucks  but  to  place  the  proper  designating  marks 
covering  the  quantity  and  dimensions  on  the  material  and  disposing  of  it  in  such 
manner  that  it  would  apply  on  the  orders.  He  in  turn  conveyed  this  information 
to  the  foreman  of  the  threading  floor.  The  duties  of  the  truckers  were  to  guide  the 
trucks,  which  were  drawn  by  a  mule  through  the  different  passageways  in  the  mill 
and  to  unload  the  pipe  into  the  racks  at  the  threading  machines. 

These  occupations  prevailed  at  all  of  the  furnaces  except  Nos.  1  and  2,  where  the 
drawbench  was  of  the  shifting  type  instead  of  stationary  and  where  the  larger  sizes 
of  pipe  were  made.    At  these  furnaces  there  was  the  occupation  of — 

Bench  Mover  (1,  10  hours,  day  wage): 

This  position  was  not  such  as  to  require  a  spell  hand  and  was  usually  filled  by  boys 
or  men  minus  an  arm  or  leg. 

Cutters  and  Threaders  (10  hours,  piecework;  classified  as  semiskilled): 

Two  men  operated  machines  in  pairs;  they  cut  the  tag  end  of  the  pipe  ofif  on  one 
machine  and  the  rough  butt  end  ofif  on  the  other  machine. 

COUPLINO  SCREWERS:  • 

In  1895  the  couplings  were  put  on  entirely  by  hand. 

Testers: 

There  were  two  men  at  each  testing  machine  who  took  the  pipe  from  the  skids  and 
placed  one  end  against  a  stationary  head,  the  other  man  moving  the  adjustable 
carriage  against  the  other  end.    The  operation  was  practically  the  same  as  to-day. 

BUNDLBRS: 

Practically  the  same  operation  as  to-day,  except  that  it  was  contract  work,  one 
man  having  the  contract  for  the  whole  mill. 
Belt  Lacer  and  Tool  Grinder  (a  combined  job,  1  man,  10  hours,  day  wage): 
He  instructed  the  new  men  how  to  grind  their  tools. 
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Die  Fizbr  and  Hblpbr: 

This  man  repaired  the  dies  used  in  the  threading  machines  by  grinding  them  on 
an  emery  wheel.  He  was  a  skilled  man,  day  wage,  10  hours.  The  helper  merely 
secured  the  dies  for  the  die  fixer  and  removed  the  repaired  dies  to  the  place  where 
they  were  to  be  used. 

Scrap  Shearman: 

The  long  scrap  from  the  machines  was  taken  out  of  the  mill  to  a  point  where  a 
crocodile  shear  was  located,  where  the  same  was  cut  up  into  shorter  pieces  for 
handling.  One  man,  10  hours,  day  wage,  a  little  better  than  common  labor.  Helpers 
varied  in  number. 

The  occupations  such  as  coupling  wheelers,  ash  handlers,  cinder  wheelers,  and 
scale  wheelers  were  all  filled  by  common  labor,  the  number  varying  according  to  the 
operation  of  the  mill,  and  the  material  handled  was  transferred  from  the  point  of 
origin  to  remote  points  in  wheelbarrows.    All  10  hour  men,  day  wage. 

The  butt-welding  department  occupied  a  large  rectangular  building  consisting  of 
seven  bayB,  00  feet  wide  by  400  feet  in  length,  one  story,  low  roof,  wooden  construc- 
tion, metal  sheathed,  in  which  were  located  the  six  welding  furnaces  of  rectangular 
shape,  all  using  artificial  gas  fuel.  A  network  of  shafting  was  hung  from  the  roof 
trusses,  from  which  were  driven,  by  belt,  the  great  number  of  threading  and  cutting 
machines.  While  there  was  a  ventilator  in  the  roofs  of  these  bays,  nevertheless  it 
was  a  very  uncomfortable  place  to  work  in  summer,  due  to  the  low  roof.  Circulation 
of  air  was  obtained  by  fans  and  a  series  of  pipes  with  branches  leading  o£f  to  points 
around  the  furnaces,  but  the  air  coming  from  them  was  hot.  The  sanitary  arrange- 
ments in  this  department  were  similar  to  those  described  above. 

Cwiplvng  forge  department. 

In  1895  the  practice  of  making  couplings  was  confined  entirely  to  the  swaging 
process  on  aU  sizes  and  on  various  t3rpes  of  hammers,  chiefly  Bradley  spring  helve 
and  single-acting  steam  hammers.  The  material  for  the  couplings  came  in  long  bars 
and  was  cut  off  into  suitable  lengths  for  the  different  sizes.  These  blanks  were  then 
bent  into  shape  and  welded. 

Bender-Heater  : 

This  man,  with  the  aid  of  a  helper  on  laxge  sizes,  chaiged  the  iron  bar  on  a  peel  into 
a  heating  furnace,  distributing  the  bars  over  the  hearth  of  the  furnace.  When  brought 
to  the  proper  temperature  for  bending,  he  drew  the  same  from  the  furnace  and  slid  it 
on  skids  to  the  top  of  the  bending  pillar,  at  the  same  time  turning  the  bar  up  on  its 
edge  between  the  grip  on  the  bending  mandrel,  one  man  operating  the  rotating  head 
aroimd  the  mandrel  and*  bending  the  bar  into  the  required  form;  practically  the 
same  as  at  the  present  time.  The  heater  regulated  the  gas  in  his  furnace  and  kept  the 
bottom  in  proper  shape.  This  was  the  method  on  all  laige  couplings.  After  bending 
they  were  stacked  to  one  side  for  stock  or  passed  on  to  the  welding  furnace  by  tele- 
graphing, on  a  single  wheel  troUey  and  suspended  hook.    Classified  as  skilled. 

Heater  (at  steam  hammer): 

This  man  chaiged  the  bent  couplings  into  the  welding  furnace  and  brought  them  to 
a  welding  heat,  and  when  ready  to  draw,  removed  them  from  the  furnace  with  the  aid 
of  a  suspended  hook  from  a  single  rail  tel^raph  overhead  to  the  die  of  the  hammer. 

Welder: 

When  the  hot  blank  had  been  placed  in  the  bottom  die  he  inserted  a  mandrel  of  the 
required  size,  on  which  was  a  porter-bar  to  enable  him  to  revolve  the  piece  during 
the  intervals  between  blows  of  the  hammer.  After  welding  the  mandrel  was  removed 
and  the  coupling  rolled  down  a  chute  to  the  floor.    Classified  as  a  skilled  man. 
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Hot  Sizer: 

This  man  took  the  hot  coupyngs  from  the  chute  and  placed  a  block,  of  the  size  of 
the  central  diameter  in  the  coupling,  in  the  same,  and  with  the  use  of  a  large  sledge 
hanmier  rapped  on  the  side  of  the  hot  coupling  to  make  it  round,  and  when  it  con- 
formed properly  to  the  sizing  plug  he  removed  the  plug  and  turned  the  coupling  over 
and  inserted  it  in  the  opposite  side,  repeating  the  hammering  until  it  was  in  proper 
shape.  Designating  marks  were  put  on  the  couplings  with  the  ud  of  hand  stamps. 
On  the  small  sizes  of  couplings,  long  bars  were  put  into  the  furnace  and  heated,  and 
when  hot  were  cut  off  and  bent  into  form  in  a  ''Blakely ''  bender. 

BsNDBBS  (piecework): 

The  bender  charged  several  long  bars  part  way  in  the  furnace,  having  a  series  of 
them  across  the  hearth.  When  the  first  one  was  hot  he  withdrew  it  and  put  it  into 
the  bending  machine,  which  cut  it  off  and  formed  it  in  one  operation,  shoving  the  bar 
in  until  coming  to  the  cold  part,  when  he  returned  it  to  the  furnace,  taking  the  seomd 
piece  out  of  the  furnace  and  repeating  the  operation.  These  blanks  were  then  removed 
from  the  machine  by  laborers  with  wheelbarrows,  who  distributed  them  to  the  small 
hanmiers. 

Hbatbrs  and  Weldsbs  (piecework,  10  hours,  Bradley  hammers): 

These  men  worked  as  a  team.  The  heater  placed  the  coupling  blank  on  a  ettort 
bar  with  the  lap  down  in  the  fire,  and  when  he  took  one  out  he  put  another  cold  one 
in  its  place,  and  in  this  way  kept  up  a  constant  supply  to  the  welder.  The  welder 
placed  these  hot  blanks  in  the  forming  die  of  the  hammer,  having  picked  them  up  by 
inserting  a  long  mandrel  in  them,  and  by  pressing  his  foot  on  the  treadle  brought  the 
hammer  helve  into  play,  in  the  head  of  which  was  the  upper  part  of  the  die,  turning 
the  mandrel  during  the  rapid  action  of  the  hammer.  When  completed  he  withdrew 
the  mandrel  and  the  coupling  dropped  into  a  box  or  barrel  alongside  of  the  hammer. 
These  men  were  both  classified  as  skilled  workmen. 

Coupling  tap  department. 

This  department  at  this  period  was  quite  a  distance  away  from  the  coupling  foige 
department,  and  the  coupling  blanks  were  brought  to  this  department  from  the  foige 
in  wheelbarrows. 

The  tapping  department  at  this  period  was  on  the  ground  floor  of  a  2-story  building 
about  30  feet  wide  by  150  feet  in  length,  and  in  this  space  was  crowded  a  number  oi 
very  ancient  machines,'  not  like  anything  at  this  time.  The  tappers  practically 
worked  in  a  slop  of  oil  with  which  the  machines  were  flooded,  the  splashings  from 
which  saturated  the  ground  for  several  feet  in  depth.  The  atmosphere  was  heavily 
chained  with  the  fumes  arising  from  this  oil,  and  the  workman's  clothes— a  short- 
sleeved  shirt,  a  pair  of  pants  cut  off  at  the  knees,  and  a  pair  of  old  shoes — were  reeking 
with  dripping  oil.    The  tappers  were  pieceworkers,  and  classed  as  skilled  workmen. 

Coupling  Washeks: 

After  the  couplings  were  tapped  they  were  wheeled  to  a  place  where  the  hot  soda 
boshes  were  located,  where  the  workmen  would  take  them  and  stack  them  on  iron  rods 
to  wash  in  the  soda  water  and  afterwards  in  clear  water.    Common  labor,  10  hours. 

Inspectors: 

These  men  inspected  for  imperfect  threads  and  size.    Semiskilled,  10  hours. 

The  finished  couplings  were  then  taken  either  to  different  points  for  stocking  or  to 
the  pipe  threading  machines  for  immediate  use. 

1  The  tapping  machines  used  in  1910  are  semiautomatio,  and  are  without  the  disagreeable  fBatores 
described  above. 
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APPXNDEC  G.— DBTAILBD  EXHIBIT  OF  WOBXINO  HOimS  IK  A  BIPBX- 
SBNTATIVX  STXSL  PLANT. 

The  following  tables  show  in  considerable  detail  the  working  hours  of  the  various 
shifts  of  workmen  in  the  different  departments  of  a  laige  and  representative  steel 
plant  of  the  Pittsbuigh  district.  The  purpose  of  the  tables  is  to  exhibit  in  a  repre- 
sentative establishment  the  many  interesting  details  regarding  the  time  of  beginning 
and  quitting  work,  the  amount  and  character  of  what  may  be  called  ''special  Sunday 
i^ork,"  and  the  peculiarities  of  the  various  departments  and  occupations  as  regards 
working  hours,  which  can  not  well  be  shown  for  the  industry  as  a  whole. 

Table  A  shows  for  each  department  the  number  of  men  on  the  day  shift  and  on  the 
night  shift  working  turns  of  different  lengths  on  Friday,  Saturday,  and  Sunday. 

Table  B  shows  for  each  department  the  hour  of  beginning  and  quitting  work  and  the 
length  of  the  lunch  period. 

Table  C  shows  the  positions  in  the  steel  works  which  are  occupied  during  Sunday 
day  turn,  and  the  normal  number  of  men  who  occupy  them. 

Table  D  shows  the  number  of  men  who  report  for  duty  on  Sunday  ahead  of  their  shift. 

Table  A.— NUMBER  OF  EMPLOYEES  ON  DAY  SHIFT  AND  ON  NIGHT  SHIFT  IN  A  REP- 
RESENTATIVE STEEL  PLANT  IN  PITTSBURGH  DISTRICT  WORKING  TURNS  OF  SPECI- 
FIED HOURS.  FRIDAY,  SATURDAY,  AND  SUNDAY.  JULY  28  TO  30.  1911,  BY  DEPART- 
MENTS. 

FBIDAT,  JULY  28,  1911. 


Employees  on  day  shift. 

Employees  on  night 
shift. 

Total 
em- 
ploy- 

df' 
shift 

Departmeiits. 

Working  tarns 
at- 

Total. 

Working  turns 
of— 

Total. 

8 
hours 

10 
heuis 

12 
hours 

8 
hours 

10 
hours 

12 
hours 

and 
SoSi 

BTKBL  WOSks  AND  EOLUNO  MILLB. 

General' 

266 

97 
17 
83 
82 
430 
13 
19 
28 

101 
106 
14 
125 
27 
103 
210 
248 
163 
7 

58 
86 
58 
46 
30 
85 
136 
224 
63 
60 
60 
64 
88 

464 
123 
99 
207 
400 
118 
231 
277 
1(3 
88 
59 
89 
96 
50 
30 
87 
162 
239 
80 
92 
95 
106 
148 

49 

6 

80 
96 
6 
126 
66 
103 
192 
270 
133 
38 
63 
71 
71 
45 
28 
86 
117 
154 
55 
77 
67 
78 
120 

143 
96 
6 
126 
66 
103 
192 
270 
133 
38 
64 
71 
76 
46 
28 
86 
117 
164 
55 
79 
70 
78 
122 

607 

HXfitkm  

219 

Electric  light  snd  power, , .  x . 

2 

105 

Ttwwportfttlon .   .' 

833 

I'echfiPloiil « 

3 
2 
2 

1 

1 

626 

Open  hearth  No.  1 

221 

Open  hearth  No.  2 

423 

Open  hearth  No.  3 

647 

Open  hearth  No.  4 

206 

Foundry . . . , 

81 

32 
5 

126 

Rloomlng  mill  Nn    H                                       .      . 

1 

1 

113 

Blooming  mill  No  2 

160 

Slabbing  mill  No.  1 

tt 

3 

1 

171 

Slabbing  mlU  No.  2 

96 

Merchant  mill 

58 

Structw^  mill  No.  I ! . . 

2 
27 
16 
17 
29 
20 
44 
56 

173 

Structural  mill  No.  2 

279 

Structural  mill  No.  3 

393 

Plate  mill  No  1 



136 

Plate  mill  No.  2 

4 
6 

2 
3 

171 

Plate  mill  No.  3 

166 

Plate  mill  No.  4 

186 

Plate  mill  No.  5 

4 

2 

270 

Plate  mill  No.  6« 

Fitting  shop 

42 

506 

30 
64 

72 
560 

14 
50 

14 
99 

86 

Generai  labor 

49 

660 

Total 

297 

l,fAS 

2,252 

4,197 

60 

66 

2,204 

2,320 

6,617 

Blast  himaww 

16 

386 

267 

668 

5 

29 

306 

340 

1,008 

I  General  department  includes  mill  offices,  chemical  laboratory,  physical  laboratory,  roll  shop,  police, 
watchmen,  and  scale  shop. 

*  Mechanical  department  Includes  machine  shop, carpenter  shop,  pipe  shop,  boiler  shop,  blacksmith  shop, 
hammer  shop,  bolt  and  rivet  department,  narrow-gauge  locomotive  repair  shop,  crane  repaira,  bricklayers, 
riggora,  and  painters. 

«The  foUowing  dates  used  for  blooming  miU:  Friday,  July  21,  19U;  Saturday,  July  22,  1911;  Sunday. 


July  23. 1911. 
«Plat 


late  mill  No.  6  not  in  operation  this  week. 
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Table  A.— NUMBER  OF  EMPLOYEES  ON  DAY  SHIFT  AND  ON  NIGHT  SHIFT  IN  A  REP- 
RESENTATIVE STEEL  PLANT  IN  PITTSBURGH  DISTRICT  WORKING  TURNS  OF  8  ECI- 
FIED  HOURS,  FRIDAY.  SATURDAY.  AND  SUNDAY.  JULY  SB  TO  30,  1911,  BY  DEPART- 
MENTB-CootiniiMl. 

8ATUBOAT,  JULY  311.  1011. 


Employeei  on  day  aliift. 

Emptoyees  on  night  shift. 

Total 

Departments. 

Work- 
lng4 
hours 
or 
less. 

Wcric- 

Ing4 
to8 
hoars 

Wofkinctuim 

Total 

Woric- 

hOOXB 

or 

IflM. 

Wcric- 
ing4 
to8 
hoars 

Wofkinc  turns 

Total. 

shi^ 

hoars 

10 
hours 

12 
hoon 

8 
hoars 

10 
hoars 

12 
hoars 

and 

mXL  WOBKB   AND 
BOLLDfO  MILLS. 

GimffiUi 

7 

2 

260 

94 
16 

61 
76 
342 

9 
22 
15 

4 
77 

128 
99 

28 
117 
81 
09 
106 
114 
91 
6 
61 
90 
58 
47 
29 
85 
129 
219 
42 
61 
72 
63 
119 

485 

115 

108 
201 
447 
78 
225 
278 
189 
84 
69 
95 
96 
60 
29 
88 
155 
285 
50 
84 
88 
113 
179 

3 

42 
45 

9 
78 
70 

1 
52 
36 
36 

1 
27 
36 
47 
31 

45 
45 

9 

70 

136 

1 

58 

36 
80 

1 
38 
30 
50 
21 

890 

Steam 

160 

Blectrio    U«|it    and 

2 

4 

12 

4 
21 



*"*8' 

112 

'  1  ransportation 

1 
18 

290 

Mechanical « 

3 

34 

1 

573 

Open  hearth  No.  1... 

79 

Open  hearth  No.  2... 

97 
91 
IK 

1 

"hi 

24 

3 

3 

383 

Open  hearth  No.  8... 
Open  hearth  No.  4... 

7 
2 

304 

4 

160 

Fonpdry ^ . . 

85 

B  looming  mill  No.  1  *. 

8 
...... 

6 

'"'i' 

1 

4 

97 

Blooming  mill  No.  3. 

1 
1 
2 

**'8* 

4 

82 

5 

135 

Slabbing  mill  No.  1.. 

145 

Slabbing  miU  No.  2.. 

Si 

Merchant  mill    

30 

Structural  mill  No.  1. 

"**4' 

1 

2 
22 
13 
17 
21 
12 
42 
29 

::::::::::: 

11 
04 
65 
9 
50 
8 
6 
57 

11 
122 
67 
10 
52 
8 
6 
57 

90 

Structural  mill  No.  2. 

5 
...... 

1 

1 
1 

22 

1 

377 

Structural  miU  No.  8. 
Plate  mill  No.  1 

2 

1 

308 

60 

Plate  mill  No.  2 

2 
8 

1 

196 

Plate  mlU  No.  3 

1 
7 
28 

...... 

1 

06 

Plate  mill  No.  4 



119 

Plate  mill  No.  5 

sn 

Plate  mill  No.  6* 

Fitting  shop 

8 
19 

35 

440 

28 
60 

71 
626 

'd 

5 
28 

76 

Oenerfti  'a^r .....  r . . 

7 

7 

540 

Total 

84 

282 

348 

1,390 

1,997 

4,101 

33 

17 

37 

32 

791 

910 

5,011 

Blast  fUmaces    .... 

18 

390 

230 

638 

2 

22 

288 

312 

960 

>  Qeoerd  department  includes  mill  oiBoM.  chemical  laboratory,  physical  labocmtory,  roll  shop,  poUoe, 
watohmen,  and  scale  shop. 

>  Mechanical  department  includes  machine  shop,  carpenter  shop,  pipe  shop,  boiler  shop,  blacksmith 
■hop.  hammer  shop,  bolt  and  rivet  department,  narrow-saoge  locomotive  repair  ihop,  crane  repaixs, 
briclaayere,  riggers,  and  painters. 

•  The  foUowteg  dates  used  for  blooming  miU:  Friday,  July  31,  1911;  Saturday,  July  32,  1911;  Simday. 
July  23,  1911. 
«Plate  mill  No.  6  not  in  operation  this  week. 
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Table  A.-NUMBBR  OF  BMPL0YBB8  ON  DAY  SHIFT  AND  ON  NIQHT  SHIFT  IN  A  REP- 
RESENTATIVE STEEL  PLANT  IN  PITTSBURGH  DISTRICT  WORKING  TURNS  OF  SPECI- 
FIED  HOURS,  FRIDAY,  SATURDAY,  AND  SUNDAY,  JULY  28  TO  30,  1911.  BY  DBPABT- 
MBNTS-Coiialiided. 

SUNDAY,  JULY  aO,  1911. 


Bmiktoyees  on  day  sbift 

Employees  on  night  sh<ft. 

Total 
em- 

DeptftmeDts. 

Wock- 
lng4 
houn 
or 
less. 

Wcric- 
lng4 
to8 

hOOEB 

Working  turns 
ot- 

Total. 

Work- 

ing4 

houn 

or 

less. 

Wofk. 
ing4 

hours 

Working  turns 
of- 

Total 

ploy. 

d?' 
shit 

8 
hours 

10 
hours 

13 
hours 

8 
hours 

10 
hours 

13 
hours 

and 
nli^t 
shin. 

8TBBL  WOBKB  AKD 
mOLLDIO  MILLS. 

OimffiU> 

3 

13 

1 
1 

9 
1 

16 
26 
33 
62 
61 

45 
97 

7 

43 

2 

24 

41 

56 

25 

1 

1 

1 

9 

3 

63 
96 

32 
44 

53 
105 
178 
159 
130 
1 
1 

14 
1 
8 
29 
19 
10 
14 
1 
7 
22 

21 

6 

93 
97 

7 
113 
61 
90 
166 
263 
124 
25 
57 
77 
72 
47 
27 
77 
113 
158 
52 
75 
67 
77 
113 

130 
97 

15 
113 
63 
93 
168 
353 
136 
25 
57 
77 
79 
47 
27 
77 
114 
158 
58 
83 
86 
77 
117 

183 

gtfftlD 

196 

Electrie   Uf^t   and 
power 

15 

1 

8 

47 

Timnsportatioo 

1S7 

M«0>iftn  Wi  >  . . 

13 
5 

47 
3 

7 

22 
60 
66 
43 
36 

•'2 
6 
2 

1 

1 
3 

116 

OpenbevthNo.  1... 
OpenhMrthNo.2... 
C^betfthNo.3... 
OpenhMrthNo.4... 

196 

2 
89 

346 

511 

1 

1 

366 

Fotmdiy 

36 

Blooming  mlU  No.  IS 

56 

2 
2 
3 

80 

Slabbing  mUl  No.  1.. 

1 
8 
1 
fi 
13 
10 
9 
7 

1 

6 

1 

93 

Slabbing  mill  No.  3.. 

61 

MendutttmlU 

28 

Sliueiuial  mill  No.  1. 

3 

7 
6 

86 

Stractural  mill  No.  2. 

9 
3 

1 
2 

1 



1 

148 

Stniottml  mill  No.  3. 

177 

Plate  mill  No.  1 

1 

63 

Plate  mill  No.  2 



6 
1 

'*9" 

3 
2 

4 

6 

1 
1 

97 

PlatemiUNo.3 

86 

Plate  mill  No.  4 

4 
13 

3 
6 

84 

PlatemillNo.fi 

1 

2 

4 

139 

PlatemiUNo.  6  4.... 



Fitting  diOD 

1 

2 

3 

9 

14 
34 

14 
94 

17 

9 

1 

1 

58 

lOS 

Total 

161 

249 

28 

202 

381 

1,016 

20 

97 

48 

72 

2,098 

2,330 

3,846 

BlMthirnaoei 

7 

129 

197 

333 

2 

23 

344 

369 

603 

>  Qenenl  department  Includes  mill  oiBoea,  ehemlcal  labontory,  physical  labocatory,  roll  shop,  police, 
watdimen,  and  scale  ihop. 

s  Mechanical  department  Includes  machine  shop,  carpenter  shop,  pipe  shop,  boiler  ihop,  blacksmith 
shop,  hammer  shop,  bolt  and  rivet  department,  narrow-gauge  tooomotlye  repair  ihop,  crane  repairs, 
bri^uayers,  riggers,  and  painters. 

« The  foUow£g  dates  used  for  blooming  miU:  Friday,  July  21,  1911;  Saturday,  July  23, 1911;  Sunday, 
jQly28, 19n. 

«  Plats  mill  No.  •  not  in  operation  this  week. 
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LABOR  CONDITIONS  IN   IRON   AND  STEEL  INDUSTRf . 


Tabi*  B.— hour  of  BEOINNINO  AND  H0UR;0F  QUITTING  WORK  »  IN  A  REPRESENT- 
ATIVE STEEL  PLANT  IN  PITTSBURGH  DISTRICT,  BY  DEPARTMENTS. 


Sunday  night  to  Saturday 
morning. 

Saturday  morning  to  Son- 
day  morning. 

DepartflMDti. 

Day  shift. 

Ni^t  shift 

Day  shift. 

Night 

Hour 
of  be- 

shift. 

Remarks. 

Hour 
of  be- 

of 

Hocr 
ofbe- 

mng. 

Hour 
of 

n. 

Hour 
of  bo- 
ning. 

Hour 
of 

Hour 
of 

9tMni 

6.00 
6.00 

6.60 
6.60 
6.60 
6.60 
6.50 

6.50 

6.30 
6.50 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.00 
6.50 
6.60 

6.00 
6.00 
6.00 

6.30 
5.30 
5.30 
6.30 
6.30 

5.30 

6.30 
6.30 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.00 
6.30 
6.30 

p.m. 
6.00 
6.00 
6.00 

6.30 
6.30 
6.30 
6.30 
6.30 

«.  m. 
6.00 
6.00 
6.00 

6.30 
6.30 
6.00 
6.30 
6.50 

•.in. 

p.m. 

p.m. 

a.  m. 

Evegrday. 

Water 

Etoctrie     U«|it     and 

power. 
Ewctrlo  rspair  ihop.... 
MacbloeaS^...    .      . 

Da 

6.60 
6.60 
6.60 
6.50 
6.60 

6.60 

6.30 
6.50 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
0.50 
0.50 
6.60 
6.60 
6.60 
6.60 
6.60 
6.50 
6.00 
6.50 
6.50 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 

6.30 
4.30 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.00 
4.30 
4.30 

None. 
4.30 
6.30 
6.00 
4.30 

"7.*66* 
6.00 
7.00 
7.00 

BlMksmith  &op 

Pipe  shop 

BoSerBhop 

Carpenters 

PaUem  makers 

Day  only. 

TInnfr* , . 

6.30 
7.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 

6.30 
5.30 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.50 
6.60 
6.60 
6.60 
6.50 
6.50 
6.60 
6.60 

6.30 
7.00 

0.30 
6.30 

General  labor..'.'..'!!!!! 

Converting  min 

Opeo  hearth  No.  1 

Quit  early  Saturday 
when  through  tap> 
ping.   Charge  Sun- 
day morning  Oajn. 

Open  hearth  No.  3 

OptohearthNo.3.. 

Do. 

Open  hearth  No.  4 

Blooming  miH  No.  1 . 

Do. 

Quit  early  Saturday 

BloomincmmNo.2... 
MimhantmiU 

if  through  roUins. 
Do. 

Do. 

Stmctural  min  No.  1 . . 

Do. 

Stnictoral  miH  No.  2. . 

Do. 

Stmotoral  min  No.  3. . 

Do. 

BlabbingmUlNo.  1.... 

Do. 

81abblnimmNo.2.... 
Plate  mm  No.  1 

Do. 

Do. 

Plate  min  No.3 

Do. 

Plate  mill  No.3 

Do. 

Plate  min  No.  4 

Do. 

Plate  mUlNo.5 

Do. 

Plate  min  No.  e 

Do. 

RiTet  and  bolt 

Day  only. 

Foondrr 

6.00 

6.00 

Fitting  shop 

Do. 

>  Lunch  periods  (day  and  night)  as  follows: 

Slabbing  miH  No.  1  and  merchant  mill:  30  minutes  some  time  between  11  and  1  o'clock. 
Plate  nulls,  Nos.  1  to  6:  60  minutes  some  time  between  11  and  1  o'clock. 

Electrical  repair  shop,  machine  shop,  blacksmith  shop,  pipe  shop,  boiler  shop,  carpenters,  pattern  mak* 
ert.  painters,  unners,  general  labor,  rivet  and  bolt  shop,  nundry  and  fitting  shop:  SO  minutes,  12  to  12.30 

Steam,  water,  electric  light  and  power,  transportation,  converting,  open  hearth,  blooming  mills,  slabbing 
mill  No.  2,  and  all  structural  mlllK  No  stop  for  tundi.  Men  aat  lunch  while  at  woik,  or  during  delays  and 
tatennittnt  idle  periods. 
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APPENDIX  G. — WORKING  ttOtJRS  IN   REPRESENTATIVE  PLANT.      587 

Table  C.-P0.ITI0N8  IN  A  REPRESENTATIVE  STEEL  PLANT*  NORMALLY  REQUIRED 
TO  BE  OCCUPIED  ON  SUNDAY  DAY  SHIFT,  BY  DEPARTMENTS. 

BNTIBB  SHIFT. 


Deptrtments. 


PosttioM. 


No.ofem- 
ployeoi. 


Aooounting 

Do 

Beam-fltting  otHoe 

Electric 

Do 

Do 

Do 

Do 

Oenerallftbor 

Transportation 

DoT. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Open  hearth  No.  I 

^0 

Do 

Do 

Do 

Do 

Open  hearth  No.  1,  mixing  house. 

Do 

Do 

Do 

Open  hearth  No.  2 

^o 

Do 

Do 

Do 

Do 

Open  hearth  No.  2,  metal  mixer. ., 

Do 

Do 

Do 

Do 

Do 

Open  hearth  No.  3 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Open  hearth  No.  3,  mixing  house. , 

Do 

Open  hearth  No.  4 , 

Do , 

Do 

Do , 

Blooming  mill  No.  1 

Blooming  mill  No.  2 

Blooming  mills  Nos.  1  and  2 

Structural  mUl  No.  2 

Do 

Merohant  and  stmctoral  mill 

Do 

Structural  mill  No.  3 

Do 

Do 

Slabbing  mm  No.  1 

Do 

Do 

Do : 

Do 

Slabbing  mm  No.  2 

DoT. 

Plate  mills  Nos.  1  and  4 

Plate  mm  No.  2 

Do 


Time  takers , 

Store  hand 

Janitor 

Engineer 

Engineer's  assistant. 

Engine  wiper 

Dynamo  tender 

Switchboard  man..., 

Watchman 

Yard  masters , 

Engineers 

Firemen 

Conductors.. 
Bn 


10 


Car  inspectors . 

Engine  repairmen 

Car-service  clerk 

In-bound  yard  clerk 

Qas  tenders  (first  helpers). 

Door  operators 

Motor  inspector 

HTdraulic  men 

Water  carrier 

Cleanup 

Foreman 

Limestone  handlers 

Craneman 

Pan  man 

Oas  tenders  (first  helpers). 

Door  operators 

Motor  inspector 

Motor  Inspector  (helper) . . . 

Hydraulic  man 

HydraoUo  man  (helper). . . 

Foreman 

First  helper 

Craneman 

Ladle  liner 

Laborers 

Welghmaster  (hot  metal) .. 
Oas  tenders  (first  helpers). 

Door  operators 

Motor  Inspector 

Motor  Inroeotor  (helper) . . . 

MlUwright 

Mmwrlghts  (helpers) 

Qreaser. 


HTdraulic  man 

water  carriers 

Pan  men 

Limestone  handlers 

Gas  tenders  (first  helpers). 

Door  operators 

Mixer  man 

Mixer  man  (helper) 

Gas  tender .« 

....do 

Pump  engineer 

Gas  tender 

....do 

Pump  engineer 

Gas  tender 

....do 

....do 

Pump  engineer 

Oas  tenders 

Pump  engineers 

Pump  engineer  (helper). . . 

Head  motor  inspector 

Mm  messenger 

Gas  tenders 

Pump  engineer 

Gas  tender 

....do 

Pump  engineer 


'  At  the  blast  furnaces  all  positions  are  occupied  Sunday  day  turn  except  in  the  accounting  i 
mechanical  departments. 
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LABOR  CONDITIONS  IN   IBON   AND  STEEL  INDUSTBY. 


Tablb  C— POSITIONS  IN  A  REPRESENTATIVE  STEEL  PLANT>  NORICALLY  REQUIRBI^ 
TO  BE  OCCUPIED  ON  SUNDAY  DAY  SHIFT,  BY  DEPARTMENTS-ConoladwL 

BNTIEB  Smrr-CoDOlodtd. 


DepartmeDts. 


Podtiom. 


No.offlm- 
ployMs. 


Plato  mlU  No.  3 

Do 

Plato  miU  No.  5 
Stoam 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Gas 

Pump  encliiMr 

Qas  tender 

Rtver  pump  engliieer. . , 

WatortonoerB 

Wator  tenders  (helpers) 

Coal  conveyor  men 

Ash  conveyor  men 

Firemen 

Coal  passers 

Ashmen , 


PART  OF  SHIFT. 


Onen  hearth 

Second  helpers 

54 
26 
10 
60 
17 
13 
3 
2 

3 

8  toOhoun. 

Do 

Cinder-pitmen 

Da 

Do 

w^/jtiinartiers... . 

Do. 

Do 

Stocikers 

Do. 

Do 

Stock  cranemen . 

Do. 

Do 

Hookons 

Do. 

Do 

Uot-metal  eranemen 

Do. 

Do 

Ingot  distributors 

Pftid  ftv  tfr||« 

Do 

Da 

Table  D.-NUMBER  OF  EMPLOYEES  IN  A  REPRESENTATIVE  STEEL  PLANT  IN  PITTS- 
BURQH  DISTRICT  WHO  REPORT  FOR  DUTY  ON  SUNDAY  PREVIOUS  TO  THEIR  REGU. 
LAR  SHIFT,  BY  DEPARTMENTS,  OCCUPATIONS  AND  TIME  WORKED. 

OPEN  HBABTH. 


Na 
em- 
ploy- 
ees. 

Occupations. 

Time  worked. 

Remarks. 

22 

22 
12 
3 

Narrow  -  gauge  looomottve 
engineers. 

Narrow-gauge  switchmen . . . 
Charging-machlne  operators. 
ChfM^ng  cran«»p«n  , . .  r 

3  to  9  hours. . . 

do 

do 

do 

Wash  out  and  light  up  locomotive  and  start  opera- 
Uon  of  plant;  paid  one-half  turn  at  day  rate  for 
washing  out  and  portion  of  tonnage  turn  for  start- 
incopcratlons. 

Cham  furnaces;  paid  portion  of  tonnage  turn. 

10 
40 
10 

Second  fielpers 

Cinder-pitmen 

Stopper  setters 

do 

do 

3  to  G  hours. . . 
do 

Start  operations;  paid  portion  of  tonnage  turn. 
Do! 

10 

Nossie  setters 

Da 

9 
10 

12 

Nozzle  setters  (helpers) 

Steel  pourers 

Platwrm  men 

do 

do 

do 

Da 
Da 
Da 

16 

Ladle  eranemen 

do 

Da 

$ 

do 

Da 

13 

ingot  pitmen 

do 

Da 

BLOOMINO  MILL  No.  1. 


Charging 


.1  8  to  10  a.  m. 


Pittong^men 

Cover  pullers 

Pit  recorders 

Roll  engineers 

Shear  engineers 

MiUwriSts 

Millwrights  (helpers).. 


I 


do 

do 

do..:... 

5 totfp.  m.. 

.do 

do 

do 


Charge  soaking  pits.    Tonnage  rate  cows  tha 
of  charging  on  Sunday.    As  compensation, 
is  light  the  last  few  hours  0(1  Saturday  when 
men  "dnw"  but  do  not  "charge." 
Da 
Da 
Da 
Oil  and  lnq>eet  engine;  paid  tor  time  worked. 

Da 
Inspect  machinery;  paid  tor  time  worked. 
Da 
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APPENDIX  O. — WORKING   HOURS  IN   RBPRESENTATIVB  PLANT.      539 

Table  D.-NUMBEK  OF  EMPLOYEES  IN  A  KEPRBSENTATIVk  STEEL  PLANT  IN  PITT8- 
BaRGH  DISTRICT  WHO  REPORT  FOR  DUTY  ON  SUNDAY  PREVIOUS  TO  THEIR 
REGULAR  SHIFT.  BY  DEPARTMENTS,  OCCUPATIONS,  AND  TIME  WORKED-Oontd. 

BLOOMINO  mix  No.  2. 


N«. 
ttn- 


Oooapatlons. 


Tliiie  worked. 


Cbarsiiig  oraneineQ 

Furnaoe  reoordors 

BoUmgiiieQn , 

Roll  englnecn,  floonnen 

Shear  angiiMfln 

MlUwii^ts 

MiUwrfcbt8(beliMn) 

Graasen 


StolOa.  m... 

....do 

6  to  6  p.  m 

do 

....do 

....do 

do 

....do 


Charae  soaldiig  pits.    See  blooming  mill  No.  i. 

Oil  and  inspect  engine;  paid  for  time  worked. 

Da 

Da 
Oil  and  inqieot  machinery;  paid  for  time  worked. 

Da 
Grease  tables;  paid  for  time  worked. 


MERCHANT  MILL. 


Heaters 

Chargers 

Roll  engineers. 


4  to  6  p.  m 

do. 

6  to 6 p.  m..., 


Charge  furnace.    See  blooming  mill  No.  1. 
Oil  and  inspect  engine;  paid  for  time  worked. 


STRUCTURAL  MILL  No.  1* 


Heaters 

Charging-maehine  operators. 

Fumaoe  laborers 

Fumaoe  reoorders 

Roll  engineers 

Sawengineen 


4 to 6 p.  m... 


.do. 
.do. 


6to6p.  m. 
....do..... 


Charte  fomaoe.    See  blooming  mill  Na  1. 

Charge  furnace;  paid  for  time  worked. 
Charge  fumaoe.    See  blooming  mill  No.  1. 
Oil  and  inspect  engine;  paid  for  time  worked. 
Da 


STRUCTURAL  MILL  No.  2. 


fTftyglng  ^yfiymti^^n  .  .  .  ^^  ^ ,  _ . 

Pittongimen 

Fumaoe  reoorders 

Heaters 

Charging-maetiine  operators . 

Transftr  tablemen 

Door  operators^ 

Roll  engineers 

Saw  engineers 

Roll  greasers 


8  to  10  a.  m. 

do 

do 

4  to  6  p.  m.. 

do. 

do 

do 

5  to  6  p.  m.. 

doT 

do 


Charge  soaking  pits.    See  bkwming  mill  No.  L 


X' 


Da 


furnaces.    See  blooming  mill  No.  1. 


Da 

Da 
Oil  and  inspect  engine;  paid  for  time  worked. 

Da 
Heat  and  grease  rolls;  paid  for  time  worked. 


STRUCrrURAL  MILL  No.  3. 


Charging 

Cover  pullers. 

Pittongnnen 

Furnace  recorders 

Roll  engineers 

Roll  engineers  (helpers) 

MiUwrlfl^ti 

Mill  wrigfaU  (helpers) 

Narrow-gange     looomotiye 

engineers. 
Narrow-fuige  switchmen. . . 


7to9a.  m.. 

....do 

....do 

....do 

5  to  6  p.  m.. 

do 

....do 

do 

8  to  6  hours. 

do 


soaking  pits.    See  blooming  mill  Na  L 


Da 

Da 
Oil  and  inspect  engine;  paid  for  time  worked. 

Da 
OH  and  inspect  machinery;  paid  for  time  worked. 

Da 
Wash  out  looomotiTe;  paid  one-half  tum  perj  ob. 

Da 


SLABBING  MILL  No.  1. 


Heaters 

Roll  greasers... 
Engine  wipers. 


12toep.m.., 
4to6p.  m..., 
do 


Watch  steel  in  soaking  pits:  paid  for  time  worked. 
Heat  and  grease  rolls;  paid  for  tim  worked. 
Oil  and  inq>eet  engines;  paid  for  time  worked. 


SLABBING  MILL  No.  2. 


Ron 

Engine  wipers. 

Narrow  -  gituge  locomotive 

engineers. 
Narrow  •  gauge  locomotive 

switchmen. 


3  to  6  p.  m. . .  .1  Heat  and  grease  rolls;  paid  for  time  worked. 

do Oil  and  inspect  engixies;  paid  for  time  worked. 

3  to  Oftiours . . .  Wash  out  locomotive;  paid  one-half  turn  per  Job. 

do Do. 
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Table  D.-NUMBRR  OF  EMPLOYEES  IITA  REPRESENTATIVE  STEEL  PLANT  IN  PITTS- 
BURGH DISTRIC'r  WHO  REPORT  FOR  DUTY  ON  SUNDAY  PREVIOUS  TO  THEIR 
REGULAR  SHIFT,  BY  DEPARTMENTS,  OCCUPATIONS,  AND  TIME  WORKED-Ooodd. 

PLATE  MUX  No.  1. 


No. 
em* 
ploy- 
ees. 

Time  worked. 

Remarki. 

Hebten 

3to6p.m 

ItoSp.m 

do 

Watch  steel  in  furnaoe;  paid  for  time  worked. 
Charge  furnace;  paid  at  Job  rate. 
Charge  furnace;  paid  one-half  turn  per  job. 
Charge  furnace;  paid  for  time  worked. 
Oil  and  inspect  eneinee;  paidfor  time  worked. 
Line  up  mill;  paid  for  time  worked  at  hour  rata. 
Do. 

Charglng-machine  operators. 

1  to  6  p.  m 

2  too  p.  m 

4  to  6  p.  m 

do 

EDEIdA  WiDATS 

R^w.!^^^?!...;:;::;;:;::: 

Scnwmm 

Guidemen 

do 

Do. 

Salters..          

.do 

Do. 

1 

Narrow-gauge  locomotive 

engineers. 
Narrow-gauge  switchmen. . . 

3  to  6  hours... 

<•• 

Wash  out  locomotiTe;  paid  one-half  turn  per  )ob. 
Do. 

PLATE  MILL  No.  2. 


Heaters 

ChargiDg-maohine  operators . 

Door  operators 

Gas  tenders 

Rolloeasers 

Roll  hands 

Roll  engineers 

Shear  engineers 

Motor  inspectors 


4  to  6  p.  m 

12 to 2 p.  m... 
12 to 6 p.  m... 

do 

StoGp.  m 

4to6p.  m 

3  to  6  p.  m 

do. 

4  to  6  p.  m 


Watch  steelin  furnace;  pad  for  time  worked. 

Charge  furnace;  paid  at  job  rate. 

Charge  furnace;  paid  for  time  worked. 

Watch  gas;  paid  for  time  worked. 

Heat  and  grease  rolls;  paid  for  time  worked. 

Line  up  mills;  paid  for  time  worked  at  hour  rata. 

Oil  and  Inspect  engines;  paid  for  time  worked. 

Do. 
Inspect  electric  machinery;  paid  for  time  worked. 


PLATE  MILL  No.  8. 


Door  operators 3  to  6  p.  m. 

Charging-machine  operators. ' do. . . 

Furnace  recorders 

Roll  engineers 

Roll  engine  wipers 

Narrow-gauge  locomotive 

engineers. 
Narrow-gauge  switchmen. . . 


Charge  fUrnace;  paid  for  time  worked. 

Do. 

Do. 
Oil  and  inspect  engines;  paid  for  time  worked. 

Do. 
Wash  out  locomotiye;  paid  one-half  turn  per  job. 

Da 


PLATE  MILL  No.  4. 

Door  operators 

1  to 6 p.  m.... 

1  to3p.  m 

do 

Charge  furnace;  paid  for  time  worked. 

Charging-machine  operators. 
Furnace  recorders 

Charge  furnace;  paid  at  Job  rate. 

Charge  ftirnace;  paid  one-half  turn  per  job. 

Watch  steel  in  furnace;  paid  for  time  worked. 

Heaters 

3  toOp.  m 

4to6p.m 

do 

Roll  greasers 

Heat  and  grease  rolls;  paid  for  time  worked. 

Roll  enrlneers. r 

Oil  and  inspect  engines;  paid  for  time  worked. 

PLATE  MILL  No.  ff . 


Door  operators 

Charging-machine  operators. 

Furnace  recorders 

Roll  greasers 

Roll  engineers 

Roll  engine  wipers 

Narrow-gauge  locomotive 

engineers. 
Nirrow-gauge  switchmen . . . 


1  to6p.  m.... 

1  to3p.  m 

do. 

4to6p.  m 

3to6p.  m 

do 

3  to  6  hours. . . 

do 


Charge  furnace;  paid  for  time  worked. 
Chacge  furnace;  paid  at  job  rate. 
Charge  furnace;  paid  one-half  turn  per  job. 
Heat  and  grease  rolls;  paid  for  time  worked. 
Oil  and  inspect  engines;  paid  for  time  worked. 

Do. 
Wash  out  looomotive;  paid  one-half  turn  per  Job. 

Da 


PLATE  MILL  No. «. 


Door  operators 

Charging-machine  operators. 

Furnace  recorders 

Roll  greasers 

Roll  engineers 

Roll  engine  wipers 

Narrow-gauge  locomotive 

engineers. 
Narrow-gauge  switchmen. . . 


3  to6p.  m.... 

do 

do 

4  to  6  p.  m 

3  to  6  p.  m 

do 

3  to  6  hours... 

do 


Charge  furnace;  paid  for  time  worked. 

Charge  furnace;  paid  at  job  rate. 

Charge  furnace;  paid  for  time  worked  at  hour  rate. 

Heat  and  grease  rolls;  paid  for  time  worked. 

Oil  and  inspect  engines;  paid  for  time  worked. 

Da 
Wash  out  locomotive;  paid  one-half  turn  per  job. 


Da 
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APPBNDEC  H.— PLANS  FOB  THB  BUMINATIOH  OF  7-DAY  WOBK. 

In  order  to  secure  infonnation  as  to  the  character  of  the  various  plans  proposed  for 
relieving  workmen  in  7-day  occupations  on  one  day  of  the  week  and  to  discover  to 
what  extent  they  had  actually  been  introduced,  answers  to  the  schedule  of  inquiries 
shown  below  were  obtained  from  practically  all  the  important  plants  in  the  United 
States. 

SOHBDTTLB  OF  INQUIRIES   RBOARDINO  PLANS  FOR  THB   BLDflNATION   OF  7-DAT  WORK. 

No.  1.  Has  the  plan  proposed  by  the  American  Iron  and  Steel  Institute  for  the  elimi- 
nation of  7-day  work  for  individual  employees  been  put  into  effect  in  thii 
plant? 

No.  2.  Has  any  other  plan  for  the  elimination  of  7-day  work  for  individual  employees 
been  put  into  effect? 
a.  If  so,  please  furnish  a  description,  with  diagrams,  of  the  plan  used,  showing 
particularly  how  the  change  of  snift  is  managed. 

No.  3.  If  any  plan  for  the  elimination  of  7-day  work  has  been  introduced, 

a.  When  was  it  put  into  operation? 

b.  What  was  the  normal  proportion  of  men  working  7  days  in  each  department 

before  the  plan  was  put  mto  operation? 

c.  What  is  the  normal  proportion  of  men  working  7  days  in  each  department 

now? 

d.  How  many  extra  men  (relief  men)  does  the  operation  of  the  plan  require 

when  the  plant  is  running  full? 

e.  What  changes  in  tonna(^  or  hourly  rates  of  wages  were  made  as  a  result  of 

the  introduction  of  this  plan? 

f.  What  changes  in  cost  of  production  have  followed  the  introduction  of  the 

plan? 

g.  What  has  been  the  attitude  of  the  workmen  toward  the  introduction  of  the 

plan? 
No.  4.  What  permanent  changes  have  been  made  in  the  past  year  in  the  working  hours 
of  employees  other  than  those  working  7  days  per  week? 

a.  Changes  in  hours  per  day? 

In  what  occupations? 
Affecting  how  many  men? 

b.  Changes  in  hours  pa- week? 

In  what  occupations? 
Affecting  how  many  men? 
No.  5.  What  improvements  in  sanitation  and  general  physical  conditions  have  been 
made  in  the  past  year? 

The  character  of  the  plans  introduced  is  best  illustrated  by  a  series  of  six  schemes 
which  show  the  way  in  which  the  relief  of  the  men  in  typical  7-day  occupations 
is  effected.  Each  of  these  six  schemes  represents  the  system  in  use  throughout  one 
or  more  important  plants. 

In  explanation  of  the  schemes  and  in  order  to  convey  some  idea  of  the  results  of  the 
introduction  of  the  plans,  the  answers  of  each  of  the  six  plants  to  the  schedule  of  in- 
quiries printed  above  are  shown  in  connection  with  the  scheme  to  which  they  apply. 
The  answers  in  each  case  are  numbered  to  correspond  with  the  inquiries  in  the  schedule. 

For  further  discussion  of  these  schemes  see  page  166. 

641 
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SCHEME  FOR  THE  ELIMINATION  OF  7-DAY  WORK  AT  PLANT  A:  BLAST  FURNACX0 

AND  STEEL  WORKS. 


Flfitweek. 


Socond 


lUlid 


FMvth 


s 


1.. 

2.. 

8.. 

4.. 

5.. 

6.. 

Extra 

Cnm 


Bold-fftoe  figures  represent  hours  of  rest  period. 
1  represents  one  day  tarn  of  12  hours. 
1^  represents  one  night  torn  of  13  hoon. 

Plant  A:  Blast  Furnaces  and  Stebl  Workb. 


No.  8. 


ANSWERS  TO  INQUIRIBS  OF  SGHBDT7LB  ON  PAGE  541. 

No.  1.  No. 

No.  2.  Yes. 

a.  Blast  Fitrnace  Plan.— Turns  change  each  week.  Men  work  6  days  fol- 
lowed by  a  rest  period  of  24  hours,  and  7  i^hts  followed  by  a  rest  period 
td  24  hours.  No  long  turns  are  worked.  Tne  above  plan  shows  that  one 
extra  crew  relieves  each  of  the  six  regular  crews  one  oay  each  week. 
Btbbl  Works  Plan. — Operations  are  suspended  for  24  hours  at  the  week  end 
so  that  practically  all  men  work  only  6  days.  Some  few  positions  in  the 
^  prooucers  and  open-hearth  furnaces  are  continuous  and  men  occupy- 
ing Uiese  positions  are  relieved  for  24  hours  after  6  days  have  been  worked, 
and  for  24  hours  after  7  nights  have  been  worked,  under  a  plan  somewhat 
similar  to  that  for  the  blast  furnace,  shown  above. 

a.  May  1,1911. 

b.  About  19  per  cent. 

c.  Two  per  cent.  These,of  course,  are  not  necessarily  the  same  men  each  week. 
Various  causes  contribute  to  this.  No  day  passes  without  some  employees 
Mling  through  illness  or  other  cause  to  report,  and  their  positions  must  be 
filled  from  such  men  as  are  immediately  available;  sometimes  this  necessi- 
tates working  a  man  the  seventh  and  possibly  the  eighth  day  before  the 
regular  rest  period;  then  we  are  confronted  with  breakdowns,  changeable 
weaker,  ana  other  conditions  that  contribute  to  the  disarrangement  of  die 
sdiedules. 

d.  Eighty-two  men. 

e.  None. 

f.  Production  costs  were  affected  to  some  small  extent  through  the  introduc- 
tion of  the  extra  men.  For  the  most  part  thev  simply  took  the  places  of 
other  men,  but,  in  order  to  retain  them  ana  have  a  sufficient  number 
available  when  needed,  we  must  afford  them  a  tsiir  working  period  per 
week  whether  we  actually  need  them  for  the  full  working  period  or  not. 
This  would  have  its  effect  on  costs,  as  well  as  the  fact  that  placing  new 
men  on  un&miiliar  work  does  not  reduce  repair  costs  nor  increase  proiduct; 
the  tendency  is  in  the  other  direction. 

g.  At  the  inception  of  the  plan  the  consensus  of  opinion  of  those  in  a  position 
to  judge  tne  sentiment  of  the  men  was  that  there  was  almost  general  dis- 
satisfaction .  Since  becoming  reconciled  to  the  plan  a  number  of  the  men 
have  expressed  their  preference  for  it. 


No.  4. 


a.  Nona. 

b.  NoM. 
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No.  5.  Individual  modem  lockers  for  a  large  number  of  the  employees;  sanitary  wash- 
stands  and  closets  erected;  purification  of  drinking  water;  lectures  by  company 
surgeons  to  foremen  on  first  aid  to  the  injured,  m  works  lecture  room;  close 
attention  and  study  of  cause  and  prevention  of  accidents  by  works  executives 
and  specially  employed  officials;  and  increased  remuneration  to  injured 
married  men  while  on  duty. 

SCHEME  FOR  THE  ELIMINATION  OF  7-DAY  WORK  AT  PLANT  B:  BLAST  FURNACES 

AND  STEEL  WORKS. 


Chock 
number. 


I 

2 

3 

4 

5 

6 

Kxtra  crew. 


First  week. 


&i 


Seoood  week. 


Third  week. 


Fourth  week. 


tt 
tt 
«S 
tt 


Bold-fiBoe  figures  repreeeut  hours  of  rest  period. 
1  represents  one  day  turn  of  12  hours. 
^  represents  one  night  turn  of  12  hours. 

^  represents  double  turn  of  24  hours  worked  on  onecalendtr  day. 
Plant  B:  Blast  Furnaces  and  Stbbl  Works. 


ANSWERS  TO  INQUIRIES  OF  SCHEDULE  ON  PAGE  641. 

No.  1.  No. 

No.  2.  Yes. 

a.  Blast  Furnace  Plan. — Turns  change  every  2  weeks.  Men  work  6  ds3r8 
followed  by  a  rest  period  of  36  hours,  then  6  days  and  1  night  followed  by  a 
rest  period  of  36  hours,  6  nights  followed  by  a  rest  period  of  36  hours,  and 
5  nights  followed  by  a  rest  period  of  48  hours.  Under  this  plan  the  men 
work  one  double  turn  each  month.  Tho  above  plan  shows  that  an  extra 
crew  relieves  the  regular  crew  on  1  furnace  1  day  each  week.  A  second 
crew  is  provided  for  the  opposite  turn. 
Steel  Works  Plan. — Operations  are  suspended  for  24  hours  at  the  week  end 
so  that  practically  all  men  work  only  6  davs.  Some  few  positions  in  the 
mechanical  department  are  continuous,  and  men  occupying  these  positions 
are  relieved  once  each  week  by  extra  men  under  a  plan  similar  to  the 
blast  furnace  plan,  excepting  that  they  do  not  work  any  double  turn. 


No.  3. 


August  1, 1911. 

b.  Forty  per  cent. 

c.  Two  per  cent.    These,  of  course,  are  not  necessarily  the  same  men  each 

week.  Various  causes  contribute  to  this.  No  day  passes  without  some 
employees  foiling  through  illness  or  other  cause  to  report,  and  their  posi- 
tions must  be  filled  from  such  men  as  are  immediately  available;  sometimes 
this  necessitates  working  a  man  the  seventh  and  possibly  the  eighth  day 
before  the  regular  rest  period;  then  we  are  confronted  with  breakdowns, 
changeable  weather,  and  other  conditions  that  contribute  to  the  dis- 
arrangement of  the  schedules. 

d.  Two  hundred  and  fifty  men. 

e.  Nona. 
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No.  4. 


Production  coets  were  affected  to  some  small  extent  through  the  introduc- 
tion of  the  extra  men.  For  the  most  part  they  simply  took  the  places  of 
other  men,  but,  in  order  to  retain  them  and  have  a  sufficient  number 
available  when  needed,  we  must  afford  them  a  fair  working  period  per 
week  whether  we  actually  need  them  for  the  full  working  penod  or  not. 
This  would  have  its  affect  on  costs,  as  well  as  the  fact  tmtt  placing  new 
men  on  unfamiliar  work  does  not  reduce  repair  costs  nor  increase  pr^uct; 
the  tendency  is  in  the  other  direction. 

The  men  lose  the  time  they  are  off  work,  and  in  consequence  their  monthly 
waees  are  reduced  approximately  14  per  cent.  On  this  account  we  have 
had  serious  labor  trouble,  the  men  claiming  they  were  not  overworked 
under  the  7-day  j)lan,  and  greatiy  preferring  it  to  the  present  system. 

a.  None. 

b.  None. 

No.  5.  The  establishment  of  a  bacteriological  laboratonr,  the  staff  of  which  has  as  one 
of  its  principal  duties  the  examination  and  care  of  the  drinking  water  at 
the  various  plants.  By  regularly  keeping  in  touch  witii  the  qiuuity  of  the 
drinking  water  it  is  prevented  from  getting  into  a  pathogenetic  condition, 
and  the  health  of  the  men  is  thus  safeguaraed. 

For  the  use  of  the  workmen  employed  at  the  blast  fumacesj  buildings  have 
been  established  and  furnished,  to  which  they  may  retire  for  eating,  or 
for  resting  when  not  required  at  their  respective  posts. 

A  modem  sanitary  convenience  building,  which  contains  only  the  most 
modem  sanitary  equipment  of  water-cloeets^  etc.,  has  been  built  for  tiie 
use  of  the  workmen,  and  the  whole  installation  follows  closely  the  recom- 
mendations of  the  engineers'  committee  on  sewage  disposal. 

Conceming  the  general  physical  conditions  at  the  plant,  it  may  be  said  that 
the  aggressive  campaign  for  the  adoption  of  methods  and  installation  of 
appliances  promoting  the  safety  of  employees  has  been  continued  witiiout 
interruption  and  with  excellent  results.  During  1910  and  1911  we 
expended  $22,295.11  on  this  work.  In  addition  to  the  above,  we  are 
proceeding  with  the  construction  of  a  new  emergency  hospital.  While 
the  present  quarters  used  for  hospital  purposes  are  quite  sanitary  and 
commodious,  they  are  not  up  to  tne  hign  standard  set  by  the  company. 
The  new  hospital  is  being  built  in  accordance  with  plans  and  specifications 
prepared  imder  the  direction  of  the  chief  surgeon  of  the  company,  and 
will  be  entirely  modem  in  arrangement  and  equipment. 


SCHEME  FOR  THE   ELIMINATION  OF  7-DAY  WORK  AT  PLANT C:  BLASTFURNACES 

AND  STEEL  WORKS. 


Check 

num- 
ber. 


1 

2 

3 

4 

5 

6 

Extra 
man . 


First  week. 


1 

24     1 
y  24 

V    V 


y  24 


y\y  2i 


Second  week. 


1  i48    y 


48 

1  1 
1  1 
1     1 


Third  week. 


1 
24 

¥    V    V 
V    V    V 


Fourth  week. 


Bold-face  figures  represent  hours  of  rest  period. 
1  represents  1  day  turn  of  12  hours. 
\f  represents  I  night  turn  of  13  hours. 
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Plant  G:  Blast  Fuenacbs  and  Stbbl  Works. 

answers  to  inquiribs  of  6chedulr  on  faoe  541. 
No.  1.  No. 
No.  2.  Yes. 

a.  Men  change  turns  once  each  week.    No  long  turns  are  worked.    The 

attached  diagram  shows  the  change  of  turns  and  duration  of  rest  periods. 
No.  3.  a.  Blast  fumacoB,  March  1,  1911;  steel  works,  August  1,  1911. 

b.  Blast  fumacoB,  82  per  cent;  steel  works,  5  per  cent. 

c.  Blast  furnaces,  4  per  cent;  steel  works,  0.7  per  cent. 

d.  Blast  furnaces,  115  men;  steel  works,  52  men. 

e.  None. 

f.  None. 

g.  Some  opposition  at  first  on  account  of  decreased  earnings. 
No.  4.  a.  None. 

b.  None. 
No.  5.  Bubble  drinking  fountains  instal led  at  open  hearth  No.  4.    Urinals  at  six  differ-^ 
ent  points  throughout  our  mills.    Also  have  made  a  request  for  appro- 
priadon  for  lockers  and  wash  rooms. 

SCHEME  FOR  THE  ELIMINATION  OF  7-DAY  WORK  AT  PLANT  D:  BLAST    FURNACES 

AND  STEEL  WORKS. 


dwck 


1 

2 

3 

4 

5 

« 

Extnman 


Firatweek. 


Second  week. 


124  y 
1  24  r' 

12*  y 

124  y 
1  24   y 

4S    y 


Third  week. 


KD 


Fourth 


k 


51 


241  1 
126 
1 
1 
1 
1 
1 
I 


3f 

121 


No.  1.  No. 
No.  2.  Yes. 


Bold-fiioe  figures  repreeeot  hours  ol  rest  period. 
1  FiepresentA  1  day  turn  of  12  hours. 
y  'iepreseals  1  ni^t  turn  of  12  hours, 
ly  Represents  double  turn  of  34  hours  worlrad  on  2cslendsr  dayib 

Plant  D:  Blast  Furnaces  and  Steel  Works, 
answers  to  inquiribs  of  schedule  on  page  541. 


Blast  Furnace  Plan. — Turns  change  every  2  weeks.    A  reet  period  is 
provided  after  6  turns  have  been  worked.    The  above  plan  shows  that  5 
'    of  the  furnace  front  crew  work  a  double  turn  once  eve«y  4  weeks.    This 
plan  also  shows  duration  of  the  rest  periods.    Aside  from  the  furnace  front 
crew  we  have  eliminated  the  double  turn. 
Steel  Works  Plan. — Operations  are  suspended  for  24  hours  at  the  week  end 
so  that  practicallv  all  men  work  only  6  days.    Some  few  positions  in  the 
pm  proaucers  and  open-hearth  funutces  are  continuous  and  men  occupy- 
ing these  positions  are  relieved  for  24  hours  after  7  nights  have  been 
worked,  under  a  plan  somewhat  similar  to  the  blast-furnace  plan. 
No.  3.  a.  March  1,1911. 

b.  Sixty  per  cent. 

c.  Seven  per  cent. 

d.  Thirty-five  men. 

e.  None. 

f.  Slight  addition  in  cost,  due  to   necessity  for  filling  some  positions  with 

inexperienced  men. 
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g.  While  there  wii  lonie  dlawtiafiction  wfaan  plan  wii  fytt  intiodttced  at  blai»> 
furnace  department,  this  feeling  haa  disappeared  and  all  employees  seem 
to  be  satisfied. 

No.  4.  a.  None. 

No.  6.  During  the  past  year  have  installed  service  btdldins,  fitted  complete  with 
metal  locken  and  dining  tables;  also  lavatory,  witn  washstands,  for  accom- 
modation el  80  men.  Have  idaced  waahstands,  urinals,  and  metal  lockos 
in  engine  rooms,  shops,  ana  other  places  within  the  plant.  We  expect 
to  continue  this  work  until  the  welukre  of  our  men  has  been  taken  care  of 
to  the  best  of  our  ability. 
We  have  expended  during  the  past  year  about  $14,000  on  about  750  recom* 
mendations  for  the  mfety  of  our  men.  These  recommendations  have 
been  made  by  our  safety  committee  here  at  the  plant  and  the  safety 
department  in  the  Pittsbuigh  office. 

8GHBMB  FOR  THB  ELIMINATION  OF  T-DAY  WORK  AT  PLANT  E:  BLAST  FURNACES 

AND  STEEL  WORKS. 


ChMk 
Bmnbflf. 


FtntwMk. 


II 


Second  weak. 


1 

3 

S 

4 

5 

6 

Eztramui 


III  f 
1  w  p 

1 

111 
1  U 
1  U 


Bold  tact  flgorw  represeot  hours  of  rest  porkxl. 

Representi  o-liour  nini.  S  t.  m.  to  13  m. 
,  Represents  one  day  ta  a  of  13  hours. 
^  Repreaaati  one  nipit  ton  of  12  hours. 


} 


^  Representi  ono  18-bour  turn,  12  m.  to  6  a.  m. 
fr  Repreaaati  one  IS^ioor  tura  6  p.  m.  to  13  m. 

Plant  E:  Blast  Furnaces  and  Stbbl  Works. 

answers  to  inquiries  or  schbdulb  on  page  541. 

No.  1.  No. 
No.  2.  Yes. 

a.  Blaat  Furnace  Plan. — ^Turas  change  every  2  weeks.    Each  man  works 

1  period  of  12  days  and  6  periods  of  5  days  in  each  7  weeks  with  a  rest 
period  of  36  hours  following  each  work  period.    The  above  plan  shows  a 
lo^tum  of  18  hours  at  change  of  turn. 
8tbbl  Woees  Plan.— Operations  are  suspended  for  24  hours  at  the  week  end, 
so  that  practically  aU  men  work  only  6  days. 
No.  3.  a.  May  1, 1911. 

b.  Fifty-two  per  cent. 

c.  Eig^t-tentns  of  1  per  cent. 

d.  Ninety  men. 

e.  None. 

f.  None. 

g.  The  general  expression  indicates  considefi^ble  dissatisfaction  because  of 

decrease  in  earnings* 
No.  4.  a.  None, 
b.  None. 
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No.  6.  Two  10-eeat  nnge  water-closets,  two  concrete  urinals,  one  closet  and  shower 
bath  at  furnace  office,  one  snower  bath  at  blast  furnaces,  one  wash  room  at 
machine  shop  with  eight  washbowls,  three  closets,  and  one  shower  bath, 
one  drinkinr-water  cooler,  two  drinking  fountains,  two  fountains  made 
but  not  instilled  yet,  and  complete  installation  of  i^age  cans. 

SCHEME  FOR  THE  BUMINATION  OF  7-DAT  WORK  AT  PLANT  F:  BLAST  FURNACB8 

AND  STEEL  WORKS. 


Chfick 
number. 


First  week. 


^^ 


leE 


If 


Second  week. 


1 


Third  week. 


Fourth  week. 


BxtTAcrew 


KD 
KD 


1 
1 
1 
1 
1 
1  1 


l^M  1 

U 

S6 

M 
1^  86 
1  86 


Bold  fBoe  flgnres  repreaent  hours  of  rest  period. 
1  Represents  one  day  turn  of  12  hours, 
y  Represents  one  ni^t  turn  of  12  hours. 
D  Represents  double  turn  of  34  hours  worked  on  two  otlendar  dafii 

Plant  F:  Blast  Furkacbs  and  Stsbl  Works. 

ANSWBBS  TO  DfQUIRIBS  OF  SOHSOXTLB  ON  PAGE  541. 

No.  1.  No. 

No.  2.  Yes. 

a«  Blast  Furnace  Plan.— Turns  change  every  2  weeks.  Each  man  works  1 
period  of  12  turns  and  6  periods  of  5  turns  \p  7  weeks,  with  a  rest 
period  of  36  hours.  Each  man  works  a  double  turn  once  in  4  weeks.  As 
there  are  6  furnaces  at  this  plant,  2  entire  extra  crews  are  employed,  1  for 
each  turn.  The  above  plan  will  show  the  method  planned  for  change  of 
turns. 
Steel  Works  Plan.— Opeiations  are  suspended  for  24  hours  at  the  week  end, 
so  that  practicallv  all  men  work  only  6  days.  Some  few  positions  in  the 
{|as  proaucers  and  open-hearth  furnaces  are  continuous,  and  men  occupy- 
ing these  positions  are  relieved  for  from  24  to  36  hours  after  6  days  or  6 
n^ts  have  been  worked. 

No.  3.  a.  Au^st  1, 1911. 

b.  Thirty-five  per  cent. 

c.  One  per  cent. 

d.  One  hundred  and  forty  meiu 

e.  None. 

f.  None. 

g.  The  plan  would  be  generally  approved  by  Americans  if  in  giving  them 

the  relief  it  could  always  be  done  on  Sunday,  but  this  is  not  possible. 
The  foreign  element  as  a  rule  disapprove  of  the  plan,  as  they  almost 
invariably  prefer  to  work  7  days  per  week. 
No.  4.  a.  None. 
b.  None. 
No.  5*  Improvements  have  been  made  in  maintaining  cleanliness  in  the  works. 
Boxes  and  garbaffe  cans  have  been  placed  throu^out  the  works  to  receive 
waste  paper,  food  left  over  from  workmen's  dinner  baskets,  and  other  mis- 
cellaneous material. 
Safety  appliances  and  devices  to  the  extent  of  238  have  been  installed,  and  31 
*   others  are  now  under  way*    Several  thousand  dollars  have  been  expended 
iu  this  work. 
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The  following  tables  show  for  the  principal  producing  departments  the  number 
of  weeks  during  which  the  employees  had  an  opportunity  to  secure  wwk  in  their 
respectiye  departments.  In  preparing  this  table  information  was  obtained  as  to  the 
number  of  turns  operated  during  1910  by  each  separate  mill  or  other  producing  unit. 
For  conv^ence  of  presentation  the  data  were  reduced  to  the  basis  of  the  number  of 
full  normal  weeks  idiich  the  principal  producing  departments  were  operated.  In 
each  case  the  number  of  employees  affected  by  the  different  opportunities  for  work  is 
shown. 

CLA8SIFIBD  NUMBER  OF  WEEKS  DURINO  WHICH  PRINCIPAL  PRODUaNO  DEPART 
MENTB  WERE  OPERATED  AND  NUMBER  OF  EMPLOYEES  AFFECTED. 

ALL  DBPABTMBNTa 


Number  of  employees  in  prodooing  departments  operated 
each  daBSifled  number  of  weeks. 

ClMBilled  Dumber  of  weeks  during  which 
the  principal  producing  departments 
were  operated. 

• 

New 
England 

Eastern 
distxlot. 

Pitts- 
burih 
district. 

Great 
Lakes 
and 
Middle 
West 
district. 

Southern 
district. 

All  dis- 
tricts. 

Under  20  weeks 

868 

316 

116 

261 

628 

1,082 

2,096 

3,409 

2,624 

1,900 

2,802 

474 

1,172 
479 
846 
1,622 
4,470 
6,062 
10,426 
6,873 
4849 
2,790 

108 
480 
666 

962 
1,046 
1,736 
3,906 
7^30? 
3,016 
8^963 
2,664 

445 

230 

775 

846 

1,845 

1  866 

m 

1,070 

17 

2,131 
1,706 

24 and  under  28  weeks 

W Mid  under 32  weeks. , , 

2,287 

a2  and  under  30  weeks 

198 
70 
240 
507 
136 
206 
860 

4,168 
8^560 
18,648 
23.016 

86  and  under  40  weeks 

40  and  under  44  weeks 

44  and  under  48  weeks 

48  and  und«  fiO  weeks 

18,510 

11,748 

ToUyear I 

8,912 

Total 

1,740 

16,840 

89,663 

26,897 

7,728 

90,767 

BLAST  FUMNACBS. 


Under  20  weeks 

101  ' 
247 
64    . 

114 

879 
484 

87 
266 

46 

(92 

20  and  under  24  weeks 

987 

24  and  under  38  weeks 

314 
230 
300 

216 
1,174 
966 
797 
325 
806 

368 

28  and  under  82  weeks 

160 
166 
1,277 
1,766 
2142 
1,408 
2,202 
1,445 

492 

298 

638 

1,828 

1,678 

1  400 

443 

1,885 

1,014 
767 

32  and  under  36  weeks t 

36  and  under  40  weeks 1 

667 
1,017 
660 
243 
101  1 
1,802  1 

^SS 

40 and  under  44  weeks t- 

44  and  under  48  weeks 

19 

6.486 

48  and  under  50  weeks 

3,847 

60  and  under  52  weeks 

3,161 

Foil  v*ar 

350 

6,378 

Total .% 

309 

6,095 

11, 4n 

8,886 

6,211 

30,537 
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649 


CLASSIFIED  NUMBER  OF  WEEKS  DURING  WHICH  PRINCIPAL  PRODUaNO  DEPART- 
MENT8  WERE  OPERATED  AND  NUMBER  OF  EMPLOYEES  AFFECTED— OodoIikM. 

CONTBBTBRS. 


Number  of  empk>3rses  in  producing  departments  operated 
eadioiatsiflecfnumberofwSeks. 

diastted  Dumber  of  weeks  during  whkfa 
Um  prindptl  produdug  departmentB 

New 
England 
district. 

Eastern 
district 

Pitta- 
burch 
distri^ 

Great 
I.akm 

and 
Middk 

West 
district 

Southern 
district 

AUdia- 
tricts. 

Under  20  weeks 

20  and  under  24  weeks 

18S 

188 

34  and  under  28  weeks 

200 

200 

28  and  ander  82  weeks 

82andtuider86weeks 

154 
830 
675 
468 
1,107 
855 

210 

870 

85  and  under  40  weeks 

180 
CI 
480 
885 

870 

806 

40  and  under  44  weeks 



686 

44  and  under  48  weeks 

047 

48  and  under  M  weeks 

1,448 

fiO and  under fi8  weetai 

490 

1,224 

Full  year 

Total 

490 

8,171 

1,888 

216 

5,510 

OPBN-HBABTH  FURNACBS. 


Under  70  week* 

28 
68 

28 

20 and  under 24  weeks. 

106 

280 

24  and  under  28  weeks 

210 
70 

210 

84 

258 
240 

411 

8?  and  under  86  weefc'# 

90 
83 

40 

870 

86  and  under  40  weeks 

818 

68 

884 

1,840 
646 
847 

15 
110 
623 
171 
1,868 
564 

861 

64 

8,115 

1,026 

476 

887 

287 

4,122 
2586 

48  and  under  50  weeks 

50  and  nuder  52  weeks 

120 

426 

8^586 

Full  year .  .    .. 

iItS 

Total 

248 

8.2QB 

6,065 

8,640 

602 

18,8V 

MECHANICAL  ROLLING  MILLB. 


Under  20  weeks 

74 

48 
504 

01 

156 

481 

1,804 

282 

116 

20  and  under  24  weeks 

17 

05 
105 
67 
451 
626 
1,414 

072 

616 

24  and  under  28  weeks 

61 

22 

165 

467 

408 

1,204 

827 

682 

68 

181 

478 

28  and  under  82  weeks 

286 

82  and  under  86  weeks 

41 

1,188 
2,887 

816 

86  and  under  40  weeks 

40  and  under  44  weeks 

171 

44  and  under  48  weeks 

120 
24 
84 

48  and  under  50  weeks 

00  and  under  52  weeks 

5tt 

Fnllvear 

Total 

105 

4,088 

0,776 

7,672 

886 

22,562 

HAND  ROLLING  MILLS. 


155 
6 

58 

61 
888 

202 

583 

1,560 

i,6n 

2848 

1228 

830 

206 

106 
70 
52 
824 
801 
402 
098 
1,150 
615 
821 
215 

814 

20  and  under  24  weeks 

186 

24  and  under  28  weeks 

440 

28  and  under  82  weeks 

81 
868 

406 
618 
1,161 
215 
20 

617 

82  and  under  86  weeks 

108 
48 
240 
368 
111 
54 

160 
130 

1,688 
2,680 

86  and  under  40  weeks 

40  and  under  44  weeks 

2^288 

44  and  under  48  weeks 

74 

48  and  under  50  weeks 

50  and  under  52  weeks 

FuUyear 

Total 

988 

2,064 

0,068 

4,566 

753 

18,271 
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APPENDEC  K.— AKNOXTNCBMSNT  OF  XJHITBD  STATES  STEBL  COBPOBA- 
TIOK'S  STOCK  SUBSCRIPTION  PLAN  FOB  1012. 

Unttbd  States  Steel  Corporation, 

New  York,  Janvary  t,  1912. 
To  the  officers  and  employeei  of  the  Dhiied  States 

Steel  Corporation  and  of  its  eubsidiary  companies. 

Gentlemen:  Annually  for  the  past  nine  years  the  corporation  has  o£fered  to  its 
officers  and  employees  and  to  the  offices  and  employees  of  its  subsidiary  companies 
the  privilege  ofsubscribing  for  a  specified  number  of  shares  of  its  stock  under  certain 
terms  and  conditions.  The  corporation  now  offers  to  such  officers  and  employees  the 
opportimity  to  subscribe  for  shares  of  its  preferred  or  common  stock  at  tne  price  of 
IIIO  per  share  for  the  former  and  |65  per  snue  for  the  latter,  subject  to  the  following 
conditions: 

First.  All  subscriptions  shall  be  made  with  the  express  understanding  that  the 
decision  of  the  finance  committee  of  the  United  States  Steel  Corporation  at  all  times 
shall  be  final  with  respect  to  the  rights  or  interests  of  the  subscriberB,  or  any  question 
relating  to  the  same. 

Second.  All  subscriptions  shall  be  for  one  or  more  shares  of  preferred  or  common 
stock  at  the  subscription  price  of  $110  per  share  for  preferred  stock,  or  $65  per  share 
for  common  stock,  with  the  understanding  that  there  may  be  allotted  to  the  sub- 
scriber all  or  any  part  of  his  sub6cr^>tion,  as  such  finance  committee  may  determine. 
No  subscription  will  be  received  for  a  combination  of  both  preferred  and  common 
stock. 

Third.  The  following  table  shows  the  maximum  number  of  shares  which  may  be 
subscribed  for,  in  accordance  with  the  preceding  section,  by  employees  whose  salaries 
or  wages  are  within  the  respective  limits  stated,  out  an  employee  of  any  class  may  sub- 
scribe for  one  or  more  shares  up  to  the  maximum  he  is  entitled  to: 

SUBSCRIPTIONS  TO  PREFERRED  STOCK. 

Employees  receiving  annual  salaries  of —  Shares. 

$1,100  or  less 1 

$1,100.01  to  $1,833.33 2 

$1,833.34  to  $3,208.33 » 

$3,208.34  to  $4,126 4 

$4,125.01  to  $6,050 5 

$6,050.01  to  $7,150 6 

$7,150. 01  to  $8,250 7 

•  $8,250.01  to  $9,350 » 

$9,350.01  to  $13,062.50 9 

$13,062.51  to  $14,437.50 10 

$14,437.51  to  $15,812.50 U 

$15,812.51  to  $17,187.50 12 

$17,187.51  to  $18,562.50 IS 

$18,562.51  to  $19,937.50 14 

$19,937.51  to  $34,100 15 

«  SUBSCRIPTIONS  TO  COMMON  STOCK. 

Employees  receiving  annual  salarie.*?  of —  Sharei. 

$487.50  or  less 1 

$487.51  to  $1,083.33 2 

$1,083,34  to  $1,516.66..: S 

$1,516.67  to  $1,950 4 

$1,950.01  to  $2,383.33 5 

$2,383.34  to  $3,520.83 6 

$3,520.84  to  $4,062.50 7 

$4,062.51  to  $4,604.16 8 

$4,604.17  to  $6,175 9 

$6,175.01  to  $6,825 10 

$6,825.01  to  $7,475 11 

$7,475.01  to  $8,125 12 

$8,125.01  to  $8,775 IS 

$8,775.01  to  $9,425 14 
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8UB8CRIPTIONB  TO  COMMON  STOCK— Concluded. 

Employees  receiving  annual  salaries  of —  Sharoi. 

$9,426.01  to  112,593.75 16 

$12,593.76  to  $13,406.25 16 

$13,406.26  to  $14,218.75 17 

$14,218.76  to  $15,031.25 18 

$15,031.26  to  $15,843.75 19 

$15,843.76  to  $16,656.25 20 

$16,656.26  to  $17,468.75 21 

$17,468.76  to  $18,281  25 22 

$18,281.26  to  $19,093.75 23 

$19,093.76  to  $19,906.25 24 

$19,906.26  to  $33,150 25 

Fourth.  Payment  of  the  subscriptions  shall  be  in  monthly  installments,  to  b« 
deducted  from  the  salary  or  wages  oi  the  subscriber,  in  such  amounts  as  he  may  wish, 
subject  to  the  provision  that  the  minimum  amount  of  a  monthly  installment  shall  be 
$2.50  per  share  for  preferred  stock  and  $1.50  per  share  for  common  stock,  and  that  no 
installment  shall  exceed  25  per  cent  of  any  one  month's  salary  or  wages.  It  is  hoped 
that  subscribers  will  pay  their  installments  in  even  dollars,  but  u  more  than  the 
minimum  is  paid  it  must  be  in  even  dollars.  The  stock  must  oe  paid  for  within  three 
years.  Interest  at  5  per  cent  per  annum  will  be  charged  on  deferred  payments  on 
the  stock. 

Fifth.  From  the  date  on  which  payments  hegm  and  during  the  continuation  of  such 
payments  the  dividends  paid  on  the  stock  will  be  credited  to  the  account  of  the 
subscriber  as  part  of  his  payments  until  the  stock  is  fully  paid  and  issued  to  him,  after 
which  dividends  will  be  paid  to  him  as  to  other  stockholders. 

Sixth.  Subscriptions  will  be  canceled — 


(a)  At  the  request  of  the  subscriber. 
WBy 


leaving  the  service  or  Mling  to  resume  employment  when  requested  (see 
sec.  liy. 

(c)  Whenever  payments  on  account  of  subscription  shall  have  been  discontinued 
without  the  consent  of  the  corporation  for  a  period  of  three  months. 

Thereupon,  the  subscription  and  all  interest  in  the  stock  to  which  the  same  relates 
shall  be  terminated  and  there  will  be  returned  to  the  subscriber  the  exact  amount  ol 
his  pa^onents  made  on  account,  with  interest  at  5  per  cent  per  annum  on  the  same 
from  time  of  payment,  no  creait  being  given  him  for  diviaends  or  for  the  special 
allowance  referred  to  in  tlurd  paragraph  of  section  7,  and  no  interest  being  chaiged  on 
deferred  pavments. 

A  subscriber  who  cancels  his  subscription  must  cancel  all  of  it. 

Seventh.  When  the  stock  is  fully  paid  for,  it  will  be  issued  in  the  name  of  the 
subscriber.  He  may  sell  his  certificate  whenever  he  chooses,  but  as  an  inducement 
for  him  to  keep  it  while  he  remains  in  the  service  the  following  offer  is  made,  viz: 

If  he  will  keep  the  stock  and  in  January  of  each  year,  for  nve  years,  conunend^ 
with  January,  1913,  will  exhibit  the  certificate  to  the  treasurer  of  his  company,  together 
with  a  statement  from  a  proper  official  that  he  has  been  continuously  m  the  employ 
of  the  corporation  or  of  one  or  another  of  its  subsidiary  companies  during  the  preceding 
year,  and  has  shown  a  proper  interest  in  its  welfare  and  progress,  he  will  for  each  five 
years  receive  a  cash  payment  at  the  rate  of  $5  a  share  for  eacn  share  of  preferred  stock, 
and  $3.50  a  share  for  each  share  of  common  stock. 

Subscribers  who  may  not  have  fully  paid  their  subscriptions  by  January  in  any 
year,  will,  if  their  subscriptions  are  still  in  force^  and  they  have  otherwise  fulfilled  all 
the  conditions  of  continuous  and  faithful  service  as  provided,  be  credited  in  their 
subscription  accounts  with  the  special  allowance  of  $5  per  share  on  their  subscriptions 
forpreferred  stock,  and  $3.50  per  share  on  their  subscrip^tions  for  common  stock. 

Eighth.  If  a  subscriber  keeps  his  certificate  and  remains  continuously  in  the  service 
for  five  years,  the  corporation  mtends  that  he  shall  then  receive  a  still  further  compen- 
sation, which  can  not  now  be  ascertained  or  stated,  but  which  will  be  derived  nom 
the  following  sources,  viz: 

The  special  allowances  referred  to  in  section  7  which  are  forfeited  by— 


(a)  Cancellation  of  subscription; 
(6)-       -        '         -  - 


Transfer  of  certificate  from   name  of  subscriber,  whether  intentionally  or 
otherwise: 

(c)  Leaving  the  service,  or  failing  to  resume  employment  when  requested  (see 
sec.  11) 

will  be  paid  by  the  corporation  into  a  special  fund  at  the  end  of  each  year.    This  fund 
will  be  credited  with  interest  at  5  per  cent  and  at  the  end  of  the  five-years  period  the 
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total  amount  thus  accumulated  will  be  divided  into  as  many  parts  as  shall  be  equal  to 
the  number  of  shares  of  preferred  stock  plus  seveix-tenths  of  the  number  of  shares  of 
common  stock  then  remaining  in  the  hands  of  subscribers  who  shall  have  continued 
in  such  employ  for  the  whole  five  years.  The  coiporation  will  then  by  its  own  final 
determination  award  to  each  subscriber  whom  it  shall  find  deserving  thereof  as  many 
parts  of  such  accumulated  fund  as  he  shall  be  entitled  to  on  basis  of  the  number  of 
flbares  then  held  by  him  under  this  plan,  i.e.,  one  part  for  each  share  of  preferred  and 
s^eoi-tenths  of  one  part  for  each  share  of  common. 

Ninth.  In  case  a  subscriber  dies  or  becomes  permanently  disabled  while  faithfullv 
serving  the  corporation  or  one  of  its  subsidiary  companies  during  sudi  five-year  period^ 
payments  will  be  made  to  his  estate  or  to  him  as  follows: 

(a)  If  his  subscription  is  fully  paid  and  he  has  received  and  not  disposed  of  his 
certificate  of  stock,  the  corporation  will  pay,  as  above  stated,  a  sum  equal  to  $5  or  $3.50 
per  diare  for  each  of  the  five  years  not  tnen  expired,  and  also  a  pro  rata  amount  of  tJ^e 
special  fund  arising  from  forfeitures,  referred  to  in  section  8  preceding,  which  may 
have  accrued  at  the  time  of  his  deatn  or  disability. 

(6)  If  his  subscription  has  not  been  paid  in  full,  the  corporation  will  pay,  as  stated, 
the  money  theretofore  paid  in  by  him  on  account,  together  with  the  dividends  paid  on 
the  stock  subscribed  for,  the  special  compensation  for  the  entire  five-year  period,  and 
a  pro  rata  share  of  the  amount  of  the  special  fund  mentioned  in  paragraph  (a)  pre- 
ceoing,  less  interest  at  5  per  cent  per  annum  on  deferred  installments. 

(e)  If  at  time  of  decrease  or  permanent  disablement  the  subscription  has  been  fully 
paid  but  certificate  not  yet  delivered,  the  corporation  will  turn  over  the  certificate, 
as  first  stated  above,  together  with  the  additional  payments  as  mentioned  in  paragraph 
(a)  preceding. 

A  pensioner  will  not  be  permitted  to  subscribe,  but  any  employee  who  subscribes 
and  IS  subsequently  pensioned  will  at  his  request  be  permitted  to  pay  up  his  subscrip- 
tion on  the  same  terms  as  if  he  had  remained  in  the  service,  provided,  nowever,  that 
as  soon  as  he  shall  have  fully  paid  his  subscription  and  received  his  certificate  of  stock 
he  will  be  treated  as  though  permanently  disabled,  and  payments  will  be  made  to 
him  in  accordance  with  provisions  of  paragraph  (a),  section  9. 

Tenth.  A  subscriber  may  designate  in  his  subscription  the  person  to  whom  in  the 
event  of  his  deaUi  he  desires  the  corporation  to  pay  all  amounts  in  connection  with  his 
subscription  which  would  otherwise  be  payable  to  his  estate.  When  such  designation 
has  been  made,  the  corporation,  upon  satisfactory  proof  of  death  under  the  conditions 
of  the  subscription,  will  pa^  to  the  person  designated,  if  then  living,  all  amounts  in 
connection  with  the  subscription  which  would  otherwise  be  payable  to  the  estate  of 
the  subscriber.  When  such  designation  has  been  made  the  subscriber's  estate  shall 
have  no  claim  to  any  such  amounts  imless  the  person  designated  should  die  before  the 
subscriber,  and  in  that  event  payment  will  be  made  to  the  subscriber's  estate.  By 
written  notice,  delivered  to  the  treasurer  of  the  company  by  which  he  is  employed,  a 
subeoiber  may  chauge  the  person  desiniated. 

Eleventh.  Subscribing  employees  whose  employment  has  been  or  may  be  sus- 
pended by  reason  of  the  temporary  closing  of  the  plants,  and  who  shall  continue  ready 
and  willing  when  required  to  resume  their  service,  will  not  be  deprived  of  the  special 
allowance  of  $5  or  $3.50  per  share  per  year  during  such  suspension.  This  need  not 
interfere  with  their  accepting  employment  elsewhere  during  such  suspension.  As 
presumptive  evidence  of  such  willingness  to  resume  their  employment  the  corporation 
will  accept  (1)  from  the  holders  of  fully  paid  subscriptions  the  presentation  of  the 
original  certificate  in  January  of  each  year,  and  (2)  from  the  holders  of  partly  paid 
subscriptions  the  retention  by  them  of  their  subscnption  during  the  preceding  year. 

The  above  period  of  suspension  will  not  be  counted  as  part  of  the  three  years  limited 
for  the  full  payment  of  the  subscriptions,  and  during  such  suspension  monthly  pay- 
ments will  not  be  required,  though,  if  so  desired  by  the  employee,  they  may  be  con- 
tinued. 

Failure  to  present  the  original  certificate  as  provided,  or  the  withdrawal  of  a  partly 
paid  subscription,  or  the  failure  to  resume  employment  when  requested,  will  consti- 
tute a  relinquishment  of  all  benefits  referred  to  in  this  circular. 

In  case  of  the  death  during  such  suspension  of  any  such  subscribing  and  continuing 
employee,  his  estate  or  his  designee,  as  above,  will  be  entitled  to  the  same  benefits 
accruing  to  his  subscription  as  if  he  had  died  while  under  employment. 

Twelfth.  Subscriptions  will  be  received  until  February  3,  1912,  inclusive,  and 
allotment  will  be  made  a  few  days  later.  The  first  deductions  will  be  made  from 
February  salary  or  wages. 

By  order  of  Uie  finance  committee. 

Unfted  States  Steel  Ck)RFORATioif, 
Richard  Trimblb,  Secretary, 
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Capital  invested  in  blast  furnaces  and  in  steel  works  and  rolling  mills,  1809, 1904,  and  1900 31,32 

Capitalization,  increase  in,  discussion  of 31-33 

Capitalisation  of  iron  and  steel  industry 14 

Cash  checks,  or  company  store  orders,  payment  of  wages  in 392,393 

Casting  crew,  blast  fumace,  temperature  conditions  of. 296,209 

Casting  floor,  blast  furnaces,  description  of  operations  on 48,47 

Cinder  snappers,  per  cent  of  working  time  of,  occupied  in  hard,  medium,  and  li£ht  duties 345 

Clerical  and  supervisory  employees  of  a  large  representative  steel  plant,  age  ana  years  of  service  In 

the  iron  and  steel  industry,  bv  nativity  and  conjugal  condition 494-406 

Commission  on  Hours  of  Labor  m  Continuous  Industries,  International,  resolutions  of 162-164 

Conmiittee  of  stockholders  of  United  States  Steel  Corporation,  report  of,  concerning  hours  of  labor. .  161 ,  162 

Company  houses  and  company  stores ^ 390-401,415-451 

Conditions  peculiar  to  localities  and  to  particular  companies 26 

Conditions,  physical,  and  efficiency  of  employees 24,25 

Conjugal  condition  or  employees  and  size  of  family 102-106 

Consoudation  of  the  industry  and  its  effects  on  the  employment  of  labor.... 30-33 

Continuous  Industries,  Report  of  International  Commission  on  liours  of  Labor  in 161-164 

Continuous-operation  agreement  of  Amalgamated  Association  of  Iron,  Steel,  and  Tin  Workers  and 

Western  Bar  Iron  Association,  1910 152, 15S 

Continuousoperatlonofsteel  works,  reasons  for 164-166 

Continuous  rod  mills,  description  of 73,74 

Corporation  ownership  in  iron  and  steel  industry 14 

Coat  of  change  fhmi  12-hour  to  8-hour  day 17-20, 177-187 

Cost  of  living  and  wages » S 

Cost  of  production  of  finished  products,  per  cent  of  labor  cost  of 180 

Cost  of  production  per  ton,  total  and  for  labor,  increase  in,  required  in  changing  from  12-houf  to  8- 

hour  system  in— 

Blastfurnaces 178,1^,184 

Blast  furnaces,  steel  works,  and  rolling  mills 1S1,186 

Cost  of  production,  relation  of  labor  cost  to 280-286 

Costs  and  profits,  relation  of  wages  to 209-286 

Country  of  birth  of  empk>yees  in  a  large  steel  plant,  by  departments 86-87 

Oountiy  of  birth  of  empk>yees  in  a  larn  steel  plant,  classified  according;  to  skill 87,88 

Orapemen,  charging,  temperature  conaitlons  of,  in  bloombig  and  slabbmg  mills 319, 320 

Oracibto  steel,  production  of,  1860  to  1910 84,35 

Cupola  men,  Bessemer  oonverters,  temperature  conditions  of 804 

D. 

D67  shift  and  night  shift,  number  of  emptoyees  on.  In  a  representative  steal  plant  in  Pittsburgh  dis- 
trict, working  turns  of  specified  hours,  July  28  to  30, 1911,  by  departments. 533-635 

DeductioDS  for  company  stores  and  company  houses 899-401 

Deductions  firom  wages 394-404 

Delays,  unusual,  distribution  of,  in  8-inch  and  10-inch  rolling  mllb 872 

Delays,  unusual,  distribution  of,  in  3S4nch  and  40-inch  reversing  blooming  mills,  May  13  to  27, 1911.     362 

Departments,  auxiliary,  of  iron  and  steel  miUs 74-76 

Departmenti  included  in  the  industry 29.80 

Departments,  prodndng,  of  iron  and  steel  mills 44-74 
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Dev«l(q;>iiieat  of  lion  and  steel  tDdi]8ti7,lii5toi7  and  diacossion  of 109-111 

Diagram  of  departments  in  a  large  steel  works 60 

Disablement  funds,  deduction  Itom  wages  for 394-898 

Distribution,  geographical,  of  iron  and  steel  industry 38-40 

Dividends,  in  per  cent  of  total  receipts,  paid  by  Rebublle  Iron  &  Bteel  Co.,  1906  to  1911 27» 

Dividends,  in  per  cent  of  total  reoeipts,/aid  by  United  States  Steel  Corporation,  1902  to  1911 274 

Docks  and  blast  furnaces,  description  of. 44-48 

Docks,  average  number  of  employees,  days  in  operation,  tons  handled,  and  average  and  relative 
output  per  employee  per  day  at,  1900to  1910 841 

E. 

•Raminpt,  annual,  as  affected  by  irregular  employment 215-228 

Earnings,  annual,  opportunities  for 22,23,218-228,659-678 

Bessemer  conveiiBrs 222,225,681,566,587,671 

Blast  ftimaces 222,224,560,661,666,671 

Departments  operated  each  classified  number  of  months  in  1910 669-678 


Five  prindpal  departments  combined 218-221 

(^wirfiearth  furnaces 222,226,226,662,667,672 

Rolling  mills,  hand ^ 222,227,228,563,664,669,678 

Rolling  mills,  mechanical 222.227,663,668,672,678 

Earnings,  nourly,  average  and  classifled,  of  laborers  in  blast  furnaces  of  Pittsburgh  district  in  Steel 

Corporation,  large  independent  companies,  and  small  companies 267 

EammgB,  hourly,  average,  increase  in,  required  in  changing  from  12-hour  to  8-hour  system  in— 

Blastfumaoes 178,183,184 

Blast  furnaces,  steel  works,  and  rolling  mills 181,186 

Eamlngs,  hourly,  classified,  in  1900, 1905,  and  1910— 

All  departments 233,236 

BarmlUs 247 

Bessemer  converters 241,242 

Btast  furnaces 289 

Blooming  mills 245,246 

Open-hearth  furnaces 243 

Rod  mills 248,249 

Earnings,  hourly,  of  common  laborers,  1901  to  1910 251,252 

Earnings,  hourly,  of  employees  of  United  States  Steel  Corporation,  large  independent  companies, 

and  small  companies  in  principal  producing  departments,  Pittsburgh  district 264 

Kamlngs  of  workmen  of  Unitea  States  Steel  Corporation,  largo  independent  companies,  and  small 

oomiMmies  compared 23,24,259-267 

Earnings,  tonnage  rates,  and  output  of  tonnage  workers  in  representative  plants,  1900,  1905,  and 

1^^" 676-581 

EaruLaK^,  tv.ii;n.^e  i^u..,  ^a  v-i,  p. xt  of  tonnage  woiicers,  1900  to  1910 262-268 

Earnings,  weekly,  ali  departmonts  and  districts  combined 217,218 

Earnings,  weekly,  ciassiued,  of  employees  in  all  industries,  New  Jersey,  1900  and  1910 234 

Earnings,  weekly,  of  employees  in  iron  and  steel  works,  by  districts 650-568 

Eastern  tlLslrict,  racial  distribution  of  iron  and  steel  employees  in 89,90 

Efficionc  V  and  ph  vsicail  condit  ions  of  employees 24, 25 

'BflSf- •"■'  -  --innj^  conditions  iisafifected  by  heat 2S7-332 

Efli  iii;  conditions  :»  affected  by  speed  and  severity  of  the  work 333-367 

Elli*.  iMi    . ,  ^ u,  increases  in — 

Bessemer  converters 346-351 

Blastfurnaces 339-344 

Open-hearth  department 352-864 

Rolling  mills 356-860 

Tube  mills 375,376 

Efficiency,  productive,  relation  of  unsteady  employment,  shifting  character  of  labor  force,  low  wages. 

long  hours,  and  night  work  to 377-384 

Eight-hour  system- 
Actual  results  of,  in  a  steel  foundry 17,18,187-192 

Advantages  of 17 

Cost  of  change  to 17-20,175-187 

Electric  light  and  power  department  of  a  representative  steel  plant,  age  and  years  of  servloe  in  steel 

taidustry  of  workmen  in,  by  skill,  nativity,  and  conjugal  condition 488 

Elimination  of  7-day  week  and  12-hour  day,  plans  for 15-20, 167-192, 541-547 

Employees  in  blast  furnaces  and  hi  steel  works  and  rolling  mills,  1899, 1904,  and  1909 81,82 

Employees  in  each  department  of  a  shigle  large  plant,  average  number  of,  during  each  month,  1905 

to  1910 210,211 

Employees  in  iron  and  steel  industry,  number  of 14 

Employees.    (See  alio  Labor  foroe.) 

Emi^yers  and  workmen,  relations  of 107-166 

Em^yment— 

Bureau  of ,  in  a  representative  plant,  operations  of 141-144 

Fluctuation  of ,  in  blast  furnaces 207-210 

Fluctuation  of,  in  steel  works  and  rolling  milb 210-212 

Irregularity  of 21,22,203-228,379-381 

Of  labor  as  affected  by  consolidation  of  the  faidustry 30-83 

Of  workmen,  methods  of 140-140 

Opportunities  for,  as  affected  by  expansion  of  industry 31 ,  32 

Opportunities  for,  1910 21»-214 

SngUsh,  ability  of  kon  and  steel  emidoyees  to  speak 98-06 

English  and  American  conditions,  compared  hi— 

Blastfurnaces 846 

Mechankjal  rolling  mills 862,368 

Open^iearth  department 366 

Equipment  of  hand-roUJng  mills,  development  of « 373-375 

Expansion  of  industry,  effect  of,  on  opiKvtunities  for  employment 81,82 

Expense  and  profits  of  Republic  Iron  &  Steel  Co.,  1906  to  1911 278 

Expenses,  profits,  and  receipts  of  United  States  Steel  Corporatkm,  1902  to  1911 272 

Experience  of  Immigrants  before  entering  steel  industry 100-102 

Bzwntand  organiMtion  of  the  iron  and  steel  industry 27-40 
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FamiUes  of  employees,  aii6  of 103 

Finished  products,  per  cent  of  labor  oott  of  total  008t  of  production  of ISO 

Finishing  miUs,  description  of 57 

Food,  pHces  of,  relaUve  (weighted),  1900  to  1910 232 

Foreign  and  native  bom  male  employees  in  iron  and  steel  Industry,  number  and  per  cent  of,  at  qieci- 

fled  periods,  1880  to  1908 91 

Foreign  and  native  bom  male  employees,  per  cent  of,  by  principal  industries,  1907-8 83 

Foreign-bom  employees  in  a  large  steel  plant,  number  and  per  cent  of,  who  are  skilled,  semiskiUed, 

and  unskilled,  Dv  conjugal  condition 104 

Foreign-bom  employees  in  iron  and  steel  industry,  per  cent  of.  from  each  country  of  birth 92 

Foreign-bom  husbands,  per  oent  of,  who  reported  wile  in  the  united  States  and  who  reported  wifs 

abroad,  by  race 108 

Foreign-bom  male  employees,  per  oent  of,  employed  in  specifled  classes  of  industries  before  coming  to 

the  United  States,  by  race 101,102 

Foreign-bom  male  employees,  per  oent  of,  in  the  United  States  each  specified  number  of  years,  by 

race W 

Foremen  and  bosses,  characteristic*  of 82,  S3 

Foremen,  petty  graft  of .* 147-149 

Foundry  department  of  a  representative  steel  plant,  age  and  years  of  service  tn  iron  and  steel  lndu»>  - 

try  of  workmen  in,  by  skill,  nativity  .and  cotijugal  condition 491 

Furnace  keepers,  per  cent  of  working  time  of,  occupied  in  hard,  medium,  and  light  duties 845 

G. 

Garret  rod  mills,  description  of -. #. 73,73 

General  and  repair  departments,  list  of • 30 

Geographical  distribution  of  iron  and  steel  industry 38-40 

Graft,  petty,  of  foremen 147-149 

Guide  mills,  average  daily  production  and  composition  of  work  force  in  two  8-inoh  mills,  1900, 1906, 
and  1910 867 

H. 

Hand  rolling  mills.    (See  Rolling  mills,  hand.) 

Handling  ofmaterlal  for  blast  furnaces 44-40 

Heat  conditions  in  open-hearth  department €3,54 

Heat  conditions  on  casting  floor,  blast  ftimaces 47,48 

Heat,  records  obtained  as  to  ctiaracter  ef 293-294 

Heat,  working  conditions  and  efildenoy  as  affected  by 287-332 

Heatmg  crew,  temperature  conditions  of,  in  blooming  and  slabbing  mills 320,321 

Helpers  in  blast  furnaces,  per  cent  of  working  time  of,  occupied  in  hard,  mtwlhim,  and  U^t  duties..     346 

Homestead  steel  works,  strikes  in 115,115 

Hot-blast  men,  per  cent  of  working  time  of,  oooupied  in  hard,  medium,  and  light  duties 346 

Hour  of  beginning  and  hour  of  quitting  work  on  day  and  nignt  shifts  in  a  representative  steel  plant 

in  Pittsburgh  district,  by  departments 636 

Hourly  earnings.    (See  Earnings.) 

Hours  of  laborln  1912 159-lM 

Hours  of  labor  in  the  iron  and  steel  industrr— 

Report  of  committee  of  stockholder  of  Steel  Corporation  ooncemhig 151,1(12 

Report  of  International  Commission  on  Hours  of  Labor  in  Continuous  Industries. 153-164 

Resolutions  of  finance  committee  of  Steol  Corporation  regarding 153 

Hours  worked  in  a  representative  steel  plant,  detailed  exh ibit  of 633-540 

Households  of  each  specifled  number  of  persons,  per  cent  of,  by  general  nativity  and  race  of  head 

of  household 103 

Houses,  company,  general  discussion  of 418-420 

Houses,  company,  m  important  steel  towns 420-443 

Houses,  company,  in  small  isolated  communities,  discussion  of 443-443 

Housing  of  Negro  workmen  maintained  by  a  steel  company  in  the  Southern  district 435 

Houshig  of  officials  and  skilled  workmen  by  a  steel  company  in  the  Eastern  district 421-423 

Housing  of  white  workman  maintained  by  a  steel  company  in  the  Southern  district 433-435 

I. 

Immigrants,  experience  of,  before  entering  steel  industry 100-103 

Inunigrants,  utilization  of,  by  American  mdustries 83-90 

Independent  companies,  large  and  small,  earnings  of  workmen  In,  compared  with  those  in  United 

States  Steel  Corporation 259-267 

Independent  companies,  large,  present  relations  of  employers  and  workmen  in 133-140 

Ingot  stripper,  description  of 54,56 

Ingot  strippers,  temperature  conditions  of ,  in  blooming  and  slabbing  mills 323 

Ingots,  billet  and  rail,  Bessemer,  labor  cost  of,  per  gross  ton,  1902-1906  and  1910  compared 233 

International  Commission  on  Hours  of  Labor  In  Continuous  Industries,  report  of 162-164 

Iron  and  Steel  Heaters,  Rollers,  and  Roughers,  Associated  Brotherhood  of 112 

Iron  and  steel  industry  and  its  workmen 14,15 

Iron  and  steel  industrv,  principal  producing  centers  of. 38 

Ironandsteelproductkm,  amount  of,  by  kind  of  product,  1860  to  1910 34 

Iron  and  steel  production,  distribution  of,  by  Staties,  1910 475-478 

Iron  and  Steel  Roll  Hands  of  the  United  SUtes 112 

Iron  and  Steel  Workers,  Amalgamated  Assoctetion  of 15,110-136 

Iron  breakers  and  carriers,  temperature  conditions  of 299,800 

Iron,  rolled,  and  steel,  iiroauotion  of  si)ecifled  articles  of,  in  1910 38 

Iron.    (See  Pig  iron.) 

Irregularity  of  emptoyment 21,22,203-228 

K. 

Kn|0it8ofl«abor UM 
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Labor  oonditions  as  related  to  looaUMtkm  of  the  industry 39,40 

Labor  conditions,  effects  of  changQe  in  methods  of  production  on 37 

Labor  cost— 

Cnmnlative,  at  works,  from  reoetot  of  raw  material  to  finished  product,  1002  to  1906 281 

Cumnlattvv  (both  works  cost  and  total  cost),  compared  with  aTorage  selling  price,  1902  to  1906.     285 
CumulatiTe,  total,  from  extractiTe  processes  to  finished  product,  excluding  railroad  and  water 

transportation.  1902  to  1906 284 

In  blast  furnaces,  per  ton  of  productkm,  and  increase  in,  required  in  changing  from  12-hour  to 

8-hour  system 178,183,184 

In  blast  furnaces,  steel  works,  and  rolling  mills,  per  ton  of  production,  and  increase  in,  required 

in  changing  from  12-hour  to  8-hour  system 181,185 

Per  cent  of,  of  total  cost  of  production  of  finished  products 180 

Per  gross  ton  of  Bessemer  pig  iron,  biUet  ingots,  rail  ingots,  and  heavy  rails,  1902-1906  and  1910, 

compared 233 

Relatioo  of,  to  total  cost  of  production 280 

Labor  foro&— 

Age  distribution  of. 96-100 

Characteristics  of,  in  a  representative  steel  plant 480-496 

Effect  of  expansion  of  industry  on 31,32 

Organisation  of. 77-105 

RsEcial  composition  of 83-93 

Shifting  oharaoter  of,  in  relation  to  productive  eflldeaoy 379-381 

Skilled,  semiskiUed,  and  unskiUed,  in  a  laree  steel  plant,  by  departments 80-83 

Labor  organisations  prior  to  formation  of  the  Steel  Ck>rporation 111-116 

Labor  organisations  under  the  Steel  Corporation,  1902  to  1911 U6-136 

Laborers,  average  and  classified  hourly  earnings  of,  in  blast  furnaces  of  Pittsburgh  dbtrict,  in  Steel 

Corporation,  large  independent  companies,  and  small  companies 267 

Laborers,  common,  hourly  wage  rates  of,  1901  to  1910 251,252,574,675 

Ladle  men  and  platform  men,  temperature  conditions  of 306,306 

Long  hours,  relation  of,  to  productive  efficiency 383,384 

BL 

Kanufacturlng  and  operating  expenses  of  Republic  Iron  A  Steel  Co.,  In  per  cent  of  total  reeeipti, 

1906  to  1911 21% 

Manufacturing  and  operating  expenses  of  United  States  Steel  Corporatkm,  in  per  cent  of  total  receipts, 

1902  to  1911 274 

Materials,  handling  of,  tot  blast  furnaces 44-46 

Mechanical  and  production  force,  difference  in  working  conditions  of 7V-83 

Mechanical  department  of  a  representative  steel  plant,  age  and  years  of  service  in  steel  industry  of 

workmen  in,  by  skill,  nativity,  and  conjugal  condition 490 

Mechanical  force,  characteristics  of. 82 

Mechanical  force  in  steel  mills,  discussion  of 75, 76 

Mechanical  force,  skilled,  semiskiUed,  and  unskilled  employees  in,  number  and  per  cent  of,  for  a 

large  steel  plant 80 

Mechanical  repairs  department,  overtime  work  in 196,198 

Mechanical  rolling  mills.    (See  Rolling  mills,  mechanical.) 

Medical  fees,  deduction  from  wages  for 398,399 

Membership  of  unions 149-151 

Merchant  mill  department  of  a  representative  steel  plant,  age  and  years  of  service  in  steel  industry 

of  workmen  in,  oy  skill,  nativity,  and  conjugal  condition 486 

Middle  West  district,  racial  distributkm  of  iron  and  steel  employees  in 89,90 

Mixers,  descriptfon  of 48 

Mud  gun,  description  of 47 

N. 

Native  and  foreign-bom  male  employees  in  the  iron  and  steel  industry,  number  and  per  eent  of,  at 

specified  periods,  1880  to  1908 91 

Native  and  foreign-bom  male  employees,  per  cent  of,  by  principal  industries,  1907-8 83 

Native-bom  empfoyees  hi  a  large  steel  plant,  number  and  per  cent  of,  who  are  skilled,  semiskilled, 

and  unskilled,  by  conjugal  conditfon 104 

Nativity,  per  cent  of  male  employees  of  each,  by  principal  industries.  1907-8. .- 83 

Negro  workmen,  housing  of,  by  a  steel  company  m  the  Southern  district 435 

Nipi)t  shift  and  day  shift,  number  of  employees  on,  in  a  representative  steel  plant  in  Pittsburgh 

district  working  turns  or  specified  hours,  July  28  to  30, 1911,  by  departments. 533-^635 

Night  work,  relanon  of,  to  productive  efficiency 383,."^ 

Nonproductive  oocupattons.  overtime  work  in 196,196 

Nonunfon  workmen,  attitude  of  Amalgamated  Associatfon  toward... 154-156 

O. 

Opeo-hearth  furnaces: 

Age  and  years  of  service  in  steel  industry  of  workmen  in,  by  skill,  nativity,  and  conjugal  con- 
dition   482,483 

6onu5planin 412-414 

Days  in  operation,  production,  average  number  of  employees,  and.average  and  relative  output 

per  employee  per  day  in,  1895  to  1910 852 

Description  of. 50-54 

Bamings,  annual,  opportunities  for,  in 222,225,226,562,567,572 

Earnings,  hourly,  of  employees  in,  classified,  1900, 1905.  and  1910 24S 

Earnings,  hourly,  of  employees  in,  compared  for  Steel  Corporation^  large  independent  companies, 

and  small  companies 264 

Emplovees  earning  each  classified  weekly  amount  in.  by  districts 568 

Emnloyeas.  skllh  1.  semlskilh  i  anl  un^ViUe  1,  In,  number  and  per  cent  of,  lor  %  large  steel  plant.       80 

English  and  American  coQdiftiUts  In,  compared 356 

Intensity  of  work  and  actuUr^king  time  to 354,355 

Operating  time  in,  per  cent^  ^!inioyees  acy»rding  to 213 

Overtime  work  in..\7.,..^l««'*J*. 196-198 
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Open^imth  ftnxiaoct— Oondoded.  P««a. 

Production  ofstael  in,  1^65  to  1910 34 

Prodoctiyeeffioisncy  in,  increases  in 353-3M 

Steel  ingots  and  castings,  production  of,  by  States,  1910 477 

Tempentore  conditions  in 806-317 

Tonnage  rates,  average  earnings,  and  on^nit  of  tonnage  worloers  in,  1900, 1905,  and  1910 (77, 57S 

Tonnaee  rates,  relative  (1906  and  1910  compared  witE  1900),  of  employees  in  occupaUons  paid 

less  than  S3  per  turn  and  in  those  paid  13  and  over  per  turn  in.  1900.* 256 

Tonnage  worlrers,  relative  output,  tonnage  rates,  and  earnings  o^  1900, 1906,  and  1910 254 

Weeks  of  operation  of .  classified,  and  number  of  employees  afleoted 640 

Operating  time,  distribution  of,  in  8-inch  and  10-inch  rolling  mills 300 

Operatingtlme,  distribution  or  in  38-lnch  and  40-inch  ravening  blooming  mflls.  May  12  to  27, 1911.     361 
Operation,  continuous.    (See.  Continuous  operation.) 

Operation,  weeks  of,  in  principal  departments,  per  cent  of  employees  according  to,  1910 213 

Opportunities  for  annual  earnings.    (See  Barmngs,  annual.) 

Opportunities  for  employment,  effect  of  expansion  of  induscry  on 31,32 

Opportunities  for  employment  in  the  iron  and  steel  industry  during  1910 212-214,648.540 

Organisation  and  extent  of  the  iron  and  steel  industry 27-40 

Organization  of  a  large  steel  plant,  diagram  showing 66 

Organizations,  labor,  prior  to  formation  of  the  SteefCorporation 111-116 

Organizations,  labor,  under  the  Steel  Corporation.  1902  to  1911 116-136 

Output,  average  daily,  per  month,  of  coke  and  anthracite  pig  ir(m  in  the  United  States,  1907  to  1911 .     207 


Output  of  tonnage  workora,  tonnage  n^es,  and  average  earnings  in  representative  plants,  1900, 1906, 

Output  per  em fdoyee,  per  day  and  per  turn  in  roUing  miuii,  1*003  to  ioio 36^^366 

Output  per  employee,  per  day,  average  and  relativa— 

Bessemer  converters,  1800  to  1910 847 

Blastfurnaces,  1890  to  1910 330 

Docks,  1900  to  1910 341 

Open-hearth  department,  1885  to  1910 362 

Plate  mill,  1895  to  1910 360 

Ran  mm,  1890  to  1910 359 

Output  per  employee,  per  year,  average  and  relative,  in  blast  ftimaoes,  steel  works,  and  rolling  mills 
in  specified  years,  18«to  1909 336 

Output,  tonnage  rates,  and  earnings  of  tonnage  workers,  1900  to  1910 252-258 

Overtime  work- 
Employees  in  the  power,  mechanical,  and  yard  Ibroe  receiving  other  than  the  regular  rata  Cimn 

number  and  per  cent  01,  by  districts 200,201 

Extreme  cases  of 201,202 

Frequency  and  amount  of 195-196 

On^unday 20,21,198,196 

Payment  for 190-201 

P. 

Pay-roll  period,  length  of  time  between  beginning  of,  and  date  payment  of  wages  is  actually  made,  by 


-         390 

Pension  fund  of  United  States  Steel  Corporation  and  subsidiary  oompantos 455-450 

Pension  system  of  Wisconsin  Steel  Co 450-461 

"Petty  graft  "of  foremen 147-149 

Pig-casting  machine,  description  of. 47,48 

Pig  iron- 
Bessemer,  fluctuations  in  monthly  price  of ,  at  Pittsburgh,  1902  to  1911 184 

Bessemer,  labor  cost  of ,  per  ffross  ton,  1902-1906and  mOoompared 233 

Fluctuation  in  production  of 207 

Ou^t  per  month  of,  in  the  United  States,  average  dailv,  1907  to  1911 307 

Price  per  ton  of,  average  selling,  increase  in,  required  in  changing  from  12-hour  to  8-hour  system .    178. 

Production,  distribution  of,  by  States,  1910 475!  476 

Production  of,  1860  to  1910 33-36 

Productive  capacity  for,  in  United  States  in  1912 209 

Pipe  mills,  bonus  plan  in 410 

Pitmen,  temperature  conditions  of 306 

Plans  to  elimination  of  7-day  work 15-20,541-647 

Plants,  number  of ,  covered  by  the  report II 

Plate  and  slabbing  mills,  descr^Uon  of 64-66 

Plate  mills— 

Age  and  years  of  service  in  steel  industry  of  workmen  in,  by  skill,  nativity,  and  conjQga]  oon- 

dition 486 

Days  in  operation,  production,  average  number  of  employees,  and  average  and  relative  output 

per  employee  per  day  in,  1806  to  1910 360 

Earnings,  hourly,  of  employees  in,  compared  for  Steel  Corporation,  large  independent  compantos, 

and  small  companies 264 

Employees,  skilled.  sendsklUed,  and  unskiUed  in,  number  and  per  cent  of.  for  a  large  steel  plant.      80 

Productive  occupations  in,  character  and  severity  of  work  in,  1806  and  1910 616-622 

Temperature  conditions  to  which  workmen  are  exposed  during  particolar  operations  in 327 

PUtes  and  sheets,  production  of,  1885  to  1910 35 

Platform  men  and  ladle  men,  temperature  condltiaos  of 306,306 

Pow«r,  meehanioal,  and  yard  fbroe,  enmloyees  earning  each  olaasiiled  amoont  in,  number  and  per 

emtof,bydistiicto..... .V/.TTT..: !v!?. .TT.     668 

Power,  mewianlnal,  and  yard  force,  overtime  work  of 196,168 

Prices  of  food,  relative  (weii^ted),  1900  to  1910 232 

Prices  per  ton,  average  selUng,  increase  in,  required  in  changing  from  12-hour  to  84iour  system- 
Four  principal  products 181,186 

Plgiron 178,188,184 

Prodtmng  departments,  Ust  of 38 

Production  and  mechanical  force,  difference  in  working  condition  of 79-88 

Prodoctlon,  cost  of.    (See  Cost  orproduction.) 

Production  force,  skilled,  semiskilled,  and  unskilled  employees  in,  number  and  per  cent  of,  for  a  large 

steel  plant 80 

Prodactton,inoreMe  in,  and  changes  in  character  of  produots 33-88 
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Production  methods,  effect  of  changes  in,  on  labor  oonditions. {; 

Production  of  iron  and  steel,  bv  kind  of  product,  1860  to  1910 33.34 

Production  ofiron  and  steel,  dlstribntion  of,  by  States 475-478 

Production  ofpig  iron,  fluctuation  in 207 

Production  of  specified  articles  of  rolled  trcm  and  steel  in  1910 38 

Productive  capacitv  for  pig  iron  in  the  United  States  in  1912 209 

Productive  occupations,  character  and  severity  of  work  in,  1896  and  1910 510-^32 

Productive  occupations,  overtime  work  in 196, 197 

Products,  value  of,  of  blast  furnaces  and  of  steel  works  and  rolling  mills.  1S99, 1904,  and  1909 31-38 

Profit-sharing  plan  of  United  States  Steel  Cqrooration 463-469 

Profit-sharing  plan  of  Younxstown  Sheet  &  Tube  Go 4r>2,463 

Profits  and  oosu,  relation  orwages  to 369-280 

Profits  and  expenses  of  Republic  Iron  &  Steel  Co.,  1906  to  1911 278 

Profits,  expenses,  and  receipts  of  United  States  Steel  Corporation,  190Q  to  1911 272 

Profits  of  company  stores.  Union  Supply  Co.  of  Carnegie  Steel  Co 449,460 

Puddling  and  crucible  furnaces,  numMr  and  per  cent  of  employees  earning  each  classified  amount  in . 

by  districts W4,666 

Puddling  mills,  temperature  conditions  to  which  workmen  are  exposed  during  particular  opera- 
tions in ^ 818,119 

B. 
Baoe — 

Composition  of  labor  force,  by 83-93 

Conjugal  condition  of  male  employees  of  each  specified 103 

Displacement  of  certain  races  in  labor  force  during  the  last  30  years 90-93 

Distribution  of  employees  by.  and  by  principal  districts 89, 90 

Employees  of  each  specified,  in  the  United  States,  per  cent  of.  each  specified  number  of  years. . .       98 
Employees  of  each  specified,  per  cent  of,  employed  m  specified  class  or  industry  before  coming  to 

the  United  States 10L102 

Employees  of  specified  ages,  classified  by 97,98 

Households,  per  cent  of,  of  each  specified  number  o'  persons  by  nativity  and  race  of  head  of 

household 108 

Of  skiUed  steel  workers 80,81 

Race.    {See  aUo  Country  of  birth.) 

Rail  iBJBots  and  heavy  rails,  Bessemer,  labor  cost  of,  per  gross  ton,  1902-1906  and  1910,  compared —     288 

Rail  mil],  average  number  of  employees,  days  in  operation,  production,  and  average  and  relative 

output  per  employee  per  day  in,  1890  to  1910 300 

Rail,  structural,  and  othOT  shape  mills,  descriptton  of 62,63 

Rails,  iron  and  steel ,  production  of .  I80O  to  1910 36 

Receipts,  expenses,  and  profits  of  the  United  States  Steel  Corporation,  1902  to  191 1 272 

Relations  of  employers  and  workmen 107-156 

Rent  per  month  and  description  of  houses  maintained  by  steel  companies  in  the  Eastern  and  Pitts- 

bOTgh  districts 422-432 

Repafr  department,  overtime  work  in 196.198 

Republic  Iron  &  Steel  Co.,  expenses  and  profits  of,  1906  to  1911 278 

Rodmills- 

Deecrtptionof 72-74 

EaminRS,  hourly.  In,  classified,  1900. 1906,  and  1910 248,249 

Tonnage  retw,  averace  earnings,  and  output  of  tonnage  workers  in,  1900, 1905,  and  191 0 580, 581 

Tonnaee  rates,  relative  (1906  and  1910  compared  with  1900),  of  employees  m  occupations  paid 

less  than  $3  per  turn  and  in  those  paid  $3  and  over  per  turn  in  1900 256 

Tonnage  workers  in,  relative  output,  tonnage  rates,  and  earnings  of,  1900, 1905,  and  1910 254 

Rods,  wire,  production  of,  1885  to  1910 35 

Rdled  iron  and  steel,  production  of  specified  articles  of.  In  191 0 :{8 

Rdled  iron  and  steel  products ,  distribution  of ,  by  8 tates ,1910 47S 

Rolled  iron,  finished  (puddled  iron),  production  of,  1860  to  1910 35. 36 

RoUhigcrew,  temperature  conditions  of,  in  blooming  and  slabbing  mills 321 

Boiling  mills— 

Bonus  plan  in,  and  in  steel  works 409 

Description  of 55-74 

Fluctuation  of  emidoyment  in,  and  in  steel  works,  1905  to  1910 210-212 

Productive  efficiency,  test  of,  m  small 369 

Temperature  conditions  in 319-332 

Rolling  mills,  hand- 
Days  in  operation,  total  production,  and  output  per  day  and  per  employee  per  turn  in,  1908  to 

1910 364,866 

Description  of. 66-74 

Earnings,  annual,  opportunities  for,  in 222,227,228,563,664,669,673 

Employees  earning  each  classified  weekly  amount  in,  number  and  per  cent  of,  by  districts 666 

Operating  time  in,  per  cent  of  employees  aooording  to 218 

Overtime  work  in 196-198 

Productive  efficiency  in.  increases  in 863-372 

Weeks  of  operation  of,  classified,  and  number  of  employees  affected 640 

Rolling  mills,  mechanical— 

Description  of. 58-66 

Eammgs,  annual,  opportunities  for,  in 222,227,563,568,672,673 

Employees  earning  each  classified  weekly  amount  in,  number  and  per  oent  of,  by  districts 666 

Intensity  of  work  and  actual  working  time  in 160-362 

Operating  time  in,  per  cent  of  employees  aeoordlng  to 213 

Overtime  work  in 196-198 

Productive  effietenoy  In.  tnoreaeea  in 856-360 

Weeks  of  operatkm  of,  daasifled,  and  number  of  emplovees  affected 649 

Rolling  mills,  steel  works,  and  blast  ftimaoea.    {Set  Blast  tamaeas,  steal  works,  and  rolling  aflto.! 

S. 

Salary,  per  cent  of  annual,  allowed  to  be  subscribed  for  stock  In  United  States  Steel  CorporatieB....     468 

Sanitation,  community,  in  steel  towns 471,473 

Sanitation  plant.  Improvement  of,  in  steel  mills 460^71 

-^ — ilbrellmlnatton  of  7-day  work •4l-«4r 


Digitized  by  VjOOQ IC 


592  INDEX. 

Scope  and  method  of  the  report 1SJ4 

SemiskiUed  employet^— 

Age,  years  o(  service  nativity,  and  conjugal  condition  of,  by  departments 48(M93 

Characteristics  of 1 81,2S5 

Conjngai  condition  and  nativity  of 104 

Country  of  birth  of 88 

Definition  of 80 

Number  and  per  cent  of,  by  departments 80  81 

Seven-day  week  and  13-hoorday,  plans  for  elimination  of 15-20,157-102.541-647 

Seven-day  week,  attitude  of  workmen  toward  elimination  of 16 

Severity  of  the  work  and  speed,  working  conditions  and  efficiency  as  aflectod  by 333-376 

Severity  of  the  work  in  producuve  occupations  In  1895  and  1910 510-5S2 

Shanties  ol  unskiUed  workmen  provided  by  a  steel  company  in  the  Eastern  distrfct 423-426 

Shape  mills,  description  and  discussion  of 62.63 

Shearmen  and  helpers,  temperature  conditions  of,  in  blooming  and  slabbing  mills 322.321 

Sheet  bar  and  billet  mills,  description  of 63.64 

Shifting  character  of  labor  force,  relation  of,  to  productive  efficiency 379-381 

Shipping  department  and  mill  yards  of  a  representative  steel  plant,  age  and  years  of  service  in  iron 

ana  steel  industry  of  workmen  in,  by  skill,  nativity  and  conjugal  condition 492 

Shops,  overtime  work  in 196.198 

Skelp  mills,  bonus  plan  in 409.410 

Skilled  employees- 
Age,  years  of  service,  nativity  and  conjugal  condition  of,  by  departments 4SfM03 

CharacterisUcs  of. SO.  SI.  235 

Conjugal  condition  and  nativity  of 104,105 

Country  of  birth  of 88 

Definition  of 80 

Housing  of,  and  of  officials,  bv  a  steel  company  in  the  Eastern  district 421-421 

Number  and  per  cent  of,  by  departments 80.81 

Slabbbig  and  plate  mills,  description  of 64-66 

Slabbing  mills,  temperature  conditions  to  which  workmen  are  exposed  during  particular  operations 

In 325 

Slag  dlsp(»al,  stove  cleaning,  and  boiler  rooms,  temperature  conditions  in 300,301 

Sliding  scale 153,154.462 

Soaking  pits,  description  and  discussion  of 59 

BonsorVulcan 111,112,129,130,136,144 

Southern  dbtrict,  racial  distribution  of  iron  and  steel  employees  in 80,90 

Speed  and  severity  of  the  work,  working  conditions  and  efficiency  as  alTected  by 333-375 

Steam  department  of  a  representative  srael  plant,  age  and  years  of  service  in  iron  and  steel  industry 

of  workmen  in,  by  skill,  nativity,  and  conjugal  condition 487 

Steel  and  pie  iron,  production  of,  1860  to  1910 33-38 

Steel  and  roUed  iron,  production  of  specified  articles  of,  in  1910 38 

Steel  Corporation,  United  States.    (See  United  Stotes  Steel  Corporation.) 
Steel  works- 
Bonus  plan  in,  and  In  rolling  mills 409 

Description  and  discussion  of  a  modem 41-76 

Distribution  of,  in  the  United  States,  by  site  of  community  in  which  located 479 

Eight-hour  system  in,  actual  results  of 187-192 

Employees,  establishments,  capital,  and  products  of,  1800, 1004,  and  1009 31-33 

Fhictuations  in  employment  in,  and  in  rolling  miUs 210-212 

Organization  of,  diamtm  showing 56 

Output,  average  and  relative,  per  employee  in,  and  In  rolling  mills,  In  speclAad  years.  1869  to  1909.     338 
Steel  works,  rolling  mills,  and  blast  furnaces.    (See  Blast  ftimaces,  steel  wbrks,  and  rolling  mills.) 

Stock-subscripUon  plan  of  United  States  Steel  Corporation 464-409,582-484 

Store  orders,  purchase  and  sale  of 893,304 

Stores,  company,  dividends  and  balance  sheet  of  Unton  Supply  Co.  of  Carnegie  Steel  Co 449, 450 

Stove  cleaning,  boiler  rooms,  and  slag  disposal,  temperature  conditions  In 300,301 

Strike  of  1901,  history  and  discussion  of. 120-129 

Strike  of  organized  workmen  in  puddling  and  iron  rolling  mills,  1882 112 

Strikes  in  Homestead  steel  works 115,116 

Structural  mills,  age  and  years  of  service  in  steal  Industry  of  workmen  In,  by  skill,  nativity,  and  con- 


jugal condition. 
Bfrucr      


Souctural  mills,  sklUed,  semiskilled,  and  unskiUed  employees  In,  number  and  per  cent  of,  for  a  large 

steel  plant. 86 

Structural,  rail,  and  other  shape  milts,  description  of 62,63 

Structural  shapes,  production  of,  1895  to  1910 35 

Sunday  day  shift,  employees  whose  positions  are  required  to  be  occupied  during,  by  departments . .  537, 538 
Sunday  duty,  employees  who  report  for,  previous  to  their  regular  shift,  by  departments,  occupa- 
tions, and  time  worked 530,640 

Sunday  overtime  work 20,21,108,190 

Supervisory  and  clerical  employees,  age  and  years  of  service  In  steel  Industry  of,  by  nativity  and 

conjugal  condition. 494-196 

Surphis,  undivided,  of  Republic  Iron  &  Steel  Co.  after  payment  of  dividends,  1906  to  1911 279 

Surphis,  undivided,  of  United  States  Steel  Corporation  after  payment  of  divldands,  1902  to  1911....  274,27; 


Temperature  conditions  in  blast  furnaces,  steel  works,  and  rolling  miUs 

Tonnage,  Increase  In,  in  a  larso  tube  mOl,  1901  to  1910 876 

Tonnage  rates,  average  earnings,  and  output  of  tonnage  workers  In  representative  plants,  1900, 1906^^ 

and  1910...  576^581 

Tonnags  rates,  eamingi,  and  output  of  tonnage  workers.  1900  to  1910 252-206 

Tonnage  rates,  relative  (1905  and  1910  compared  with  1900),  of  employees  in  oocupatkms  paid  less 

than  13  per  turn  and  in  those  paid  13  and  over  per  turn  In  1900,  by  departments  and  plants 286 

Top  flUers,  temperature  conditions  of 207,206 

Transportation  department,  age  and  years  of  service  in  steel  industry  of  workmen  in,  by  sUll,  nativ- 
ity, and  ooi^ugaiooodltioik. 49 


Digitized  by  VjOOQ IC 


INDBX.  593 

TabemillB^  PM^t* 

BonuB  idan  in 411,412 

Employees  Mrnizig  ettoh  olMdfled  amotint  in,  by  districts 557 

Productiye  effioieDOTT  in,  incieases  in 875,875 

Produetive  oooapfttions  in,  character  and  severity  of  work  in,  1805  and  1910 522-532 

Temperature  conditions  to  which  workmen  are  exposed  during  particular  operations  in 330-332 

Twelye-hoor  work,  plans  for  diminatlon  of 171-175 

V. 

Unemployment  in  iron  and  steel  industry,  effect  of 214 

Unemployment.    (See  dUo  Irregularity  of^ employment;  Operating  time;  Opportunities.) 

Union  Supply  Co.  of  Carnegie  Steel  Co.,  dividends  of,  and  balance  sheet  of. 449,450 

Union  workmen  and  employers,  relations  of 149-156 

United  States  Steel  and  CazTiegto  Pension  Fund 455-i69 

United  States  Steel  Corporation- 
Action  of,  during  tin-plate  strike  of  1909,  affidavits  presented  by  American  Federation  of  Labor 

regarding 507-500 

Attitude  01.  toward  organised  labor 117-120 

Bonus  fund  in 464 

Earnings  of  workmen  in,  compared  with  those  in  large  independent  companies  and  small 

companies 23,24,259-287 

Extracts  from  minutes  of  executive  committee  of •...  497-506 

Hours  of  labor,  report  of  conmiittee  of  stockholders  and  resolutions  of  finance  committee 

of,  regarding 161,162 

Organization  and  extent  of 32,33 

Profit-sharing  plan  of 463-460 

Receipts  of,  from  all  sources,  and  expenses  and  profits  of,  1902to  1911 272 

Stock  subscription  plan  of 464-469,582^584 

Workmen  and,  present  relations  between 137,138 

Unskilled  emplovees— 

Age,  years  of  service,  nativity,  and  conjugal  condition  of,  by  departments 480-403 

Characteristics  of. 81,82 

Conjugal  condition  and  nativity  of 104,106 

Counteyofbirthof 88 

Definition  of 80 

Hourly  wage  rates  of,  1901  to  1910 251,252 

Housing  of,  by  a  steel  company  hi  the  Eastern  district 423-426 

Number  and  per  cent  of,  in  a  large  steel  plant,  bv  departments 80-83 

Unsteady  employment,  relation  of,  to  productive  efficiency 379-381 

V. 

Vessel  men,  temperature  conditions  of. 304,306 

W. 

Wages— 

Additions  to.  Indirect 404-414 

Advances  on 392-394 

Cost  of  livine  and 23 

Deductions  from 394-404 

Hourly  rates  of,  increase  in,  required  in  changing  from  12-hour  to  8-hour  system  in  blast  fur- 
naces and  in  principal  departments 178,181,183,185 

Hourlyratesof,  1900  to  1910,  all  classes  of  labor 232-240 

Hourly  rates  of,  paid  common  labor,  1901  to  1910 251,252 

Hourly  rates  of ,  paid  common  laborers  in  spedfled  plants,  1901  to  1910 574,575 

Inefficieocy  as  related  to  low 382,383 

Payments  of ,  frequency  of,  for  employees  and  plants,  by  districts. 388 

Payments  of,  time  and  method  of 385-414 

Per  cent  of,  allowed  to  be  subscribed  for  stock  in  United  States  Steel  Corporation 465 

Profits  and  costs  in  relation  to 269-286 

Salaries  and,  total,  paid  by  Republic  Iron  &  Steel  Co.,  in  per  cent  of  total  receipts,  1906  to  1911.     279 
Salaries  and,  total,  paid  by  United  States  Steel  Corporation,  and  per  cent  of  total  receipts,  1902 

to  1911 274,277 

Scale  of,  method  of  fixing. 152-154 

Time  of  actual  payment  of,  as  compared  with  beginning  of  pay-roll  period,  by  districts 390 

Trend  of,  1900  to  1910 22^258 

White  workmen,  housing  of,  by  a  steel  company  in  the  Southern  district 433-435 

Wire  rods,  production  of  1885  to  1910 35 

Wisconsin  dteel  Co.,  pension  system  of 459-461 

Workers,  skilled,  unskiUed,  and  semiskilled,  oharacterisUcs  of 235 

Working  conditions- 
Causes  underlying  existing 14 

Difference  in,  of  production  and  mechanical  force 70-83 

Efficiency  and,  as  affected  by  heat 287-332 

Efficiency  and,  as  affected  by  speed  and  severity  of  the  work 333-376 

Working  day,  division  of,  into  active  time  and  idle  time,  in- 
Bessemer  converters 352 

Blastfurnaces 344 

Mechanical  rollhig  mills 361 

Open-hearth  department 35S 

Working  hours  in  a  representative  steel  plant,  detailed  exhibit  of 533-^540 

Working  hours  in  1912 159-164 

Working  time,  actual,  and  intensity  of  work  in- 
Bessemer  converters 351,362 

Blastfurnaces 344-346 

Mechanical  roUtog  mills 360-362 

Open-hearth  department — 354,355 

Workmg  time,  per  cent  of  actual,  occupied  in  duties  of  spedfled  character  hi  blast  fomaoe 34& 
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Workmen—  ^■*•■ 

Attitude  of ,  toward  eliminatSoD  of  7-day  week , 16 

Employers  and,  relations  of 107-156 

Iron  and  steel  industry,  general  character  of 14,15 

"Segro,  housing  of,  by  a  steel  company  in  the  Southern  district 435 

Nonunion,  atntude  of  Amalgamated  Association  toward 154-156 

Per  cent  of  salary  of,  allowed  to  be  subscribed  for  stock  in  United  States  Steel  Corporation 466 

Skilled,  housing  of,  by  a  steel  company  in  the  Eastern  district 421-421 

Skilled,  semiskUled,  and  unskilled,  characteristics  of. 80-83 

Steel  mills,  organization  and  character  of 77-105 

Unskilled,  hourly  wage  rate  of,  1901  to  1»10 251,252 

Unskilled,  housing  of|  by  a  steel  company  in  the  Eastern  district 423-426 

Y. 

Yard  and  transportation  department,  overtime  work  in 196,1SB 

Yard  fteilities  in  steel  mills,  discussion  of 71 

Yard  latxH*,  general,  age  and  years  of  service  in  the  steel  industry  of,  by  skiU,  nativity,  and  conjugal 

oondition 403 

Tears  of  service  in  the  steel  industry  of  supervisory  and  clerica]  employees,  by  nativity  and  con- 
jugal condition. 4M^i96 

Years  of  service  in  the  steel  industry  of  workmen,  by  skill,  nativity,  and  conjugal  condition 481-40S 

Youneitown  Sheet  A  Tube  Co.,  profit-sharing  plan  of 462,468 
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